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HOST DISTRIBUTION OF LICE ON NATIVE AMERICAN RODENTS 
NORTH OF MEXICO 


By Wriiu1AmM L. JELLISON 


Mammals are infested with two distinct kinds of parasitic lice, those of the 
order Anoplura, which have mouthparts fitted for piercing the skin and sucking 
the blood of their hosts, and those of the order Mallophaga, with mandibulate 
mouthparts for feeding on the epidermal scales, hair, and skin secretions. 

These orders are alike in that all species are entirely wingless, the eggs are 
attached to the hair of the host, and the immature stages resemble the adults in 
both form and parasitic habit. The Anoplura are parasitic only upon mammals. 
Some Mallophaga occur on mammals but most genera and species are parasites 
of birds. 


Infestations with lice are not transitory. If a genus of wild mammals is 


F 
infested with lice, it has been the writer’s experience in the Western United 
1 


States to find at least a few specimens whenever an individual of the genus is 
examined. 

Host specificity is developed to a high degree in lice as has been emphasized 
by Kellogg (1913, 1914). Also related species occur on related host genera and 
in many instances related genera occur on related host families. This is some- 
times true even though these related hosts have been geographically separated 
for geologic ages. Accidental parasitism is uncommon, but does occur. In a 
few instances lice have become established on new hosts, as the kangaroo louse, 
which is now quite common on dogs and has even been recorded from coyotes 
in North America. 

Some native North American mammals are parasitized by Anoplura and some 
by Mallophaga but rarely is a wild host species regularly parasitized by both 
types of lice. Parasitism of domestic cattle, dogs, goats, horses, and sheep by 
both orders of lice is more common, however. 

The distribution of the two kinds of lice on native mammals does not appear 
to be accidental, yet no logical division of the hosts utilized by these two distinct 
orders of lice has been offered. The problem has been discussed by Kellogg and 
Ferris (1915), Wilson (1937) and Olsen (1938). A division on a strictly syste- 
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matic basis appears untenable as Rodentia, Carnivora, and Artiodactyla occur 
among the hosts of Anoplura and also among the hosts of Mallophaga, although 
all genera in a family are usually parasitized by the same type of lice. Any 
ecological division also appears unsatisfactory. 

The writer believes that a possible explanation can be found in a study of the 
place of origin of the host genera and families and the history of their subsequent 
geographic distribution. 

The following division of the mammals of North America into hosts of Ano- 
plura and Mallophaga is suggested. Those genera or families that evolved in 
South America, the Neotropical Region, and later entered North America, are 
hosts to Mallophaga; the genera or families that evolved in the Holarctic Region 
are hosts to Anoplura; and the genera or families that evolved in the Sonoran 
or intermediate Region are hosts to either Mallophaga or Anoplura, or possibly 
to both. 

The present study deals mainly with this hypothesis in relation to the 
Rodentia 

A host list prepared by Kellogg and Ferris in 1915 has been used for analysis 
and for the preparation of Table I. A few species that have been described from 
North American hosts since that date are discussed later. Hosts are listed by 
genus only, as detailed species records would add little of significance. Following 
Miller’s List of North American Recent Mammals 1923 (1924) and Howell’s Re- 
vision of the North American Ground Squirrels (1938) certain changes in generi 
names have been necessary and where such changes have been made those names 
used by Kellogg and Ferris are also given in quotation marks. 

In Table I the North American rodents representing five families that are 


known to be in 


‘ested with lice are divided into 3 groups on the basis of geogr iphi- 
cal origin: first, the Neotropical, which includes only the Erethizontidae; second, 
the Sonoran, which includes the Geomyidae and Heteromyidae; and third, the 
Holarctic, including the Cricetidae and Sciuridae. 


GROUP 1, NEARCTIC AND NEOTROPICAL IN DISTRIBUTION 
THE ERETHIZONTIDAE 


This family of rodents is widely distributed and abundant in South America 
but is represented in North America only by Erethizon epixanthum in the western 
states and EZ. dorsatum in the eastern states. Although the fossil remains of this 
genus date back to the Upper Pliocene (R. W. Wilson, 1937), the Hystricoidea 
are still considered as invaders of North America from the Neotropical fauna 
(Seott, 1937). Both species of Erethizon are consistently and often heavily 
parasitized by Mallophaga of the genus Eutrichophilus, which is reported from 
porcupines even as far north as Alaska. Lutrichophilus setosus of porcupines is 
probably the only Mallophagan parasite on Alaskan rodents. This genus is also 
characteristic for Central American and South American porcupines. Guinea 
pigs of the family Caviidae are related to this family of rodents and are hosts to 
Mallophagan parasites of the genera Gliricola and Gyropus. In North America, 
guinea pigs occur only as captive animals. 
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GROUP 2, OF SONORAN ORIGIN 


’ 


THE GEOMYIDAE AND HETEROMYIDAE 


1 


Several genera of both Geomyidae and Heteromyidae are found in Central 


America and in the northern part of South America in the Neotropical Region. 
As Seott (1937) considers the only autochthonous rodents of South America to 


be the Hy strichomorpha, these families must be considered early immigrants but 


BLE 1.—Host Distribution of Lice and Geographic Origin of Host Fan 
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origi ng elsewhere Some species of 7homomys extend into the lower part ol 

B ( of the Nearctic Region in North America, but do not extend into 
the far North and apparently neither family ever reached the Palearctic Region. 
Thor nd Geomys of the Geomyidae and Dipodomys and Perognathus of the 
Heteromyidae are widely distributed in the Sonoran Region so it seems safe to 


ssume, even in absence of authoritative statements, that 


these families are of 
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Published records and the writer’s own collections indicate that at least the 
family Geomyidae is regularly parasitized by Mallophaga which have been as- 
signed to a special genus, Geomydoecus, by Ewing (1929). The one record of 
Anoplura from Geomys was based on a single collection and was considered doubt- 
ful by Kellogg and Ferris. Ferris later (1932) reduced this species to synonymy 
with the species found on moles, Scalopus, so it is doubtful if Geomys is a true 
host of Anoplura. Ferris himself (Kellogg and Ferris, 1915) examined for Ano- 
plura about a hundred individuals in the related genus, Thomomys, with negative 
results. 

The records of Mallophaga from Perognathus and Dipodomys of the Hetero- 
myidae are all for the same species that occurs on Geomyidae, i.e., Geomydoecus 
geomyidi = “‘Trichodectes geomyidis’’). Parasitism of rodents in two distinct 
families by the same species of louse is quite unusual. This may represent acci- 
dental parasitism of the heteromyids as suggested by Ewing (1936), it may indi- 
cate a very close phylogenetic relationship of the Heteromyidae and Geomyidae 
which is in accord with the view of Hill (1937) who would place them in a single 
family, or Geomydoecus californicus = Trichodectes californicus) may be a dis- 
tinct species contrary to Kellogg and Ferris who reduced it to synonymy with G. 
geomyid Trichodectes geomyidis). If these records of Mallophaga from 
Heteromyidae are correct, though there is reason to doubt them, then this family 


} 
"“enho Z1a 


is the exception in being hosts to both kinds of lice since the genus Fah 
of the Anoplura is stated by Ferris (1922) to “occur as far as known only on ro- 
dents of the family Heteromyidae—a small family confined to the Western 


Hemisphere ” Three distine t species ol Fal re nholzia are known. 


GROUP 3, OF HOLARCTIC ORIGIN 


rHE CRICI 


IDAE AND SCIURIDAI 


The third group of rodents, including the Cricetidae and Sciuridae, is regularly 
parasitiZe din North America only by Anoplura. Both families are widely dis- 
tributed in the Holarctic Region \ few genera of both families, as Cynomys, 
Neotoma, and Peromyscus, appear to be more typical of the Sonoran Region at 
the present time The family relationships are with the Holarctic rodents. 
These families are considered as fairly recent immigrants into South America 
by Scott (1937) in contrast to the indigenous Hystrichomorpha and it is of inter- 


est that they have carried their characteristic genera of Anoplura with them 
DISCUSSION 


The single ré cord of the Castoridae as hosts to Mallophaga is omitted from 
the present table. This record was credited to Osborn (1896) but Ewing (1936 
after re-examining some of Osborn’s specimens believes they are carnivore lice 
and suggests that their presence on beaver represents a case Ol accidental para- 
sitism 

In 1927 Ewing described a mallophagan: Philandesia fori from two specimens, 4 


male collected from Marmota flaviventris at Brewster, Washington, and a female 


from Rattus norvegicus in New York. The genus Philandesia is a characteristic 
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parasite of 


f South American rodents and its presence on Marmota and Rattus is 


difficult to explain. The writer has examined many woodchucks, M. flaviventris, 


nd several hundred collections of woodchuck ectoparasites from western states 
nd has not encountered this or other mallophagan parasites. It apparently 
has never been recorded again from Rattus. 


It should be emphasized that many records of lice from mammals are based 
ns made in zoological gardens and from dried skins in museum collec- 
TIONS Unusu: 


i 


il records may therefore represent accidental parasitism or stray- 
ing of parasite s from their freshly dead hosts. 


w cons} icuous exceptions discussed, the North American rodents that 
re hosts of lice can be divided into three groups, (1) a Neotropical element that 
harbors only Mallophaga, (2) an intermediate or Sonoran element that 
Mallophaga, An plura, or both, and 


irbors only Anoplura. Of the rodents, records suggest, only Dipodomys 


may 
3) a more Holarctic element 





d Peroa may be parasitized by both kinds of lice 
| his information on rodents and thei parasitic lice has been interpreted 
( tly ust | id to the conclusions (1 that the faunal region in which a 
genus Ol nilv of is been an important factor in determining 
vpe of | 2) that these host-parasite relationships, 
h few exceptions d fixed regardless of subsequent dispersion or 
Sc tion of th ‘rodents or mammals infested with the other 
| 1 mn mav also be « ended to the Lagomorpha, two families of which, 
he Leporidae and Ochotonidae, are Holarctic in distribution with some species 
ling ough the Sonoran into the Neotropical Region. The Leporidae 
of Anoplura in North America and Anoplura have been reported for 


Ochotonid in Asia (Ferris. 1922 There is some indication of the applicability 

e+] ‘i ind Artiodactyla but here more numerous excep- 

ed, possibly due to the greate mobility of these hosts. 
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areas in St. Louis County. The purpose of examining the intestinal 


from specimens that were also represented by stomach contents was to 


sely these two types of analyses conform. In addition the food sam- 
reased so that a better appraisal was possible. 
animals were collected in December, January, and February of 1937, 


939, during the open trapping seasons for weasels; the majority of the 


Woods County animals were taken between January 1 and February 
lumetrie and occurrence percentages were obtained in the analyses, 
being practical because the maiorityv of stomachs contained a single 


animals taken in Lake of the Woods County were trapped with a 
fore, the items identified in their stomachs are a true index of the 


foods. The ones taken in St. Louis County were trapped with 


— 
nimal baits which included snowshoe hare, red squirrel, and possibly 
ovne in ul 

Lake of the Woods County trapping operations were conducted in mixed 
onsisting chiefly of aspen and birch, with heavy brush (alder 
I ng the periphery of tamarack swamps. The understory vegeta- 
the highland section consisted of small pin cherry and chokecherry bushes, 
grasses, and weeds and, in the swamp, of grasses, chiefly cotton 
border¢ leatherleaf, bog laurel, and Labrador tea. Trapping opera- 
ere most successful and therefore most intensive within two hundred yards 
wamp p riphery and along drainage ditch grades running through the 

that supported the same general flora. 
¢ operations were carried out under extremely cold winter conditions 
ratures ranging constantly below zero and a minimum of —44° F 
leep, with an average of 2 feet in open territories and up to 3 feet 
lrifted. Cold weather alone or in combination with deep snows does not 
O ( any handicap to weasel movement. Crusted snows are readily 
rsed, soft snows are tunnelled through, and beaten trails are used ex- 


inte 


.e fall and winter of 1939 weasels were observed in heavy concentra- 


ited tracts, the territories between which were either not habitable 


used These localized and sporadic population outbreaks, which had 


.oticed for at least five years prev ious to this date, were the chief incen- 


yr trapping operations and subsequent usage of animals collected. During 


r of 1940-41, no such concentrations were noted. Previous trapping is 


ved to be the sole cause of the decline \ plausible explanation for the 


weasels in scattered tracts for comparatively short periods is a mass 


movement to good feeding areas even though such may be widely separated. 


TI 


1e food habits of these weasels as revealed by the 80 stomachs examined is 


shown in Table 1. 


As mi 


lle 


D./ 


ht be expected, mice formed an important part of the diet, comprising 


] 


percent by occurrence and 54.5 percent by volume of the total food. These 


mouse occurrences were composed of 40 percent microtine forms, 15 percent 


Peromyscus, and 45 percent of mice not specifically identified. 
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Shrews were the next most important food, forming 21.8 percent by volume 


and 22.5 percent by occurrence. These were represented by one occurrence of 
5 percent); 11 occurrences of Sorex (58 percent); 
Shrews trapped in these areas included Bla 
Mic 


Blarina and 7 of shrews not 
further identified (37 percent ! 
brevicauda. Sorex cinereus cinere is, and Sorex arcticus laricorum. ‘osorexr 
may be present, but none has been trapped by the authors, nor were any defi- 


nitely identified in the weasel food contents. 


Birds formed 2.7 percent of the total food by occurrence and 5 percent by 
volume and were represented by one snow bunting, one other small passerins 
bird, and two ducks. The latter was undoubtedly of carrion origin representing 


unretrieved birds from the previous hunting season. Wild ducks were nonex- 


istent in this area during the time of year these animals were taken and domestic 


specimens were not available. Is eating 
nt. 


them were trapped with the use of scen 


Snowshoe hare and red squirrel remains were found 


in St. Louis County. Inasmuch as these mammals were used as bait in that 
area it is believed most, if not all the occurrences, were from that source a1 
should he classified as carrion. The absence ol sno vshoe hares from the ( 
contents of weasels taken in Lake of the Woods County may be due in part t 
TaBLe 1.—The food 80 short-tailed weas¢ Mustela « 
analyse 
s . 
Ve 54.5 | 21.8 | 6.1 5 2.7 2 7 2 2 
On 97/1905 Q 7 J - , > ; 
scarcit he time or it may be a refle: of the halite 
short-tailed we 00 small to be capable of killing healthy 1 on 
Thre ( rl unidentifiabl les} ul e { rl Ss I 
wel naounted ( CAaTTion ore Four oce ( ‘ ' 
lieved to | esulted from the animals biting hair from their own b ' 
the ‘ the t 
A few bone and scale fragments of a small fish Ca LS er nd i 
stomach 
The food habits picture as depi ted bv intestinal conte nts examination is sho 
n Table 2 For comparison the stomach food of this same group « sels (J 
of the Woods) is shown. 
It is apparent that either stomach or intestinal contents g 
praisal ol the food of these animals The remarkable similarity and the unif 
incidence of foods, as revealed in the above tabulated data, bear out this pr 
eation Certainly if the stomach is empty and the intestine filled, the latte 


usable in a food habits study. In cases where both contair 


comparable 
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onlv in specimens taken 
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represent two separate feeding periods and are therefore 


tents of two stomachs « 


yr two intestines 
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idy of intestinal contents, 30 percent of the mouse occurrences were 


3 percent Peromyscus, and 67 percent were not specifically identified. 


S ere 33 percent Sore xz. 10 pel nt Bla na. ind 57 percent not defi- 
signed. The bird items included one occurrence of a gallinaceous form, 
lly grouse, and four occurrences of small passerine birds. Other items 
able to those given in the food list as recorded from stomach ex- 
t - tO note the clos pars llel he tween the dominant food habits 
1d those shown bv Hamiltor 1933) for the same spnecies in New York 
ble 3 shows these comparisons. 
. } nes ( 
sho rile 
. ® IR 
E : : eco AR 
H6 .( 22.0 7 f 7 o0 1.7 00 
66.6 | 25 6.7 7 7 7 7 | 0.0 
67 .f 17.( ( Q . ) ) 0 0.0 
70.0 17.0 5. 7 5, 7 { ] ) ) 0 0 0 0 
C VW P 
percen percent 
0 92.5 
mt Q 7 
( f , 
- 5 U 
ti) 
unt differences in the food of these animals in the two states were 
that rats are not numerous in the wild stretches where the Minne- 
I re taken the snowshoe hare in northern Minne sota is replaced 


equivalent to Microtus in New York as sources of weasel food. 


f ] : 14 ¢ ee 4: . 

idy of small rodents in relation to forest regeneration has made it 
1 . 4 ] P 
ike some interesting comparisons between relative abundance of 


round mammals in the north woods of Minnesota, and their occurrence 


the weasel in the same area In the live-trapping of 216 small mam- 


as found that 76 percent were mice, 19 percent shrews, and 5 percent 


Live trap catches are here used because it was demonstrated that 
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they most truly represent the faunal composition of the area. In an experiment 
with snap traps, out of a total catch of 972 small mammals, less than three per- 
cent were shrews. It is the belief of the writers that many of the small shrews 
trip the traps without being caught while others are capable of eating the bait 
without tripping the traps. To test this hypoth sis a series of 42 live traps and 


19 snap traps were set in alternating rows in an area for several nights, resultir 


in a total of 94 specim« ns taken, the distribution oI V hi h is shown in Tabl | 


In these trapping studies peanut butter was use las hait because it proved to 


be much better than oats for a representative take of small mar mals. 
The influ nce of mall mammal abundances on th diet Ol we asels is best shown 


bv comparing the food of those trapped with a scent the use of animal baits tend 


I 


[At 7} | | ) 
p 
k I FT PE T 
r IN LI 

percent 
Clet! y 2] 2 
Shre y 
Pe l 7 7 
Mik it} ft 
I f 2 


Mic 76 66 . 7) 


to distort the normal food habits picture and the data on small mamma ybul 


dance. Table 5 shows this relationship for the dominant small ground species 


Zapu and Hutamias are not important here because both were 1n hibernation 


during the period of this food habits study. 
These hgures dehinitely discredit the old i that shrews are not eaten Dy 
weasels Rathe1 they t nd to prove that both mic and shrews are taken in 


direct proportion to their availability. 


CONCLUSIONS 


1. The dominant winter foods of short-tailed weasels in northern Minnesoti 


are mice and shrews. 


2. The examination of both stomach and intestinal contents of the same series 

















INGRAM-——-SNAIL ASSOC 


of weasels show that either can be used wi 


It also demonstra 


ion de pe nding on availability. 


COT DOSIt 


3. Comparisons between dominant fox 


all mammals are eaten in 


SNAIL ASSOCIATES OF 


By WiiuraAm Ma 


direct ratiototheir relative 


BLARINA BREVICAUDA 


IATES OF BLARINA 255 


th about the same degree of accuracy. 


tes that successive meals of this animal have about the same 


ds eaten and prey species available 


abundance. 


TALPOIDES (SAY) 


Rcus INGRAM 


the culture of snail food by the short- 


Say), together with shrew activity 

Che eld observations ere carried 

the Edmund Niles Huyck Preserve 
\ FOOD 

e Myo s Lake floodplain, the writer 

ling the run of the short-tailed shrew. 

ng been excavated in the soft loam 

! tl In propel e the 

rhe Sa yy Q nea 

Binney These shells wet 

of the side chamber, 44 by 6 inches, 

hel f moll cs that had b l 


— . 1 
Ty tion included herein concerns t 
| Bla na r rauda alp 
( June 15 te sept. | 1940, « 

4," . 
D Al} ( l AT ) 
CT TT} OF — 
( Thay P| hile coll ting ils yn ti 
T Cc ~ eT 
| | ] | 
| ( ( 00 S 
| I ber raised one hal 
22 s! a Be ! 
~ one ol j 
( ne AI ( ] ne 
| 
( LIS¢ a en pel 
, 
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s I tl las cal ho na od hor! ‘o random method 
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| is Tul Othe! opened sh ls of Anqu spira ere often found 
CG ing the summe ~ ollecting. ind of 152 shells only 6 had been 
I nne different from thi described above. 

method of obtaining the soft parts of the four discarded shells of Succinea 

t dized as it s for Anguispira. 
In exploring the shrew run it was noted that a tunnel extended beneath a 
second aspen log three feet away from the log roofing the discard chamber. 


he second log was sunk in the ground. \ 


ith dimensions of 6 by 13 inches was fount 


naid, l succinea ovalis. and 2 slugs, 


Vhen it was pried up, a blind chamber 
1 to contain living snails, 7 Anguispira 


Deroceras Sp. Since this log was so 
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deeply buried as to prohibit entrance of snails beneath it, it appeared that a 
snail culture chamber belonging to the short-tailed shrew had been found. To 
determine whether this were the case all but the slugs were marked by piercing 
a hole through the shell near the aperture. Both aspen logs were then turned 
back in place and the soil around the logs was packed hard to prevent entrance 
of intruders. 

The following morning the shell discard chamber was again examined. Dur- 
ing the night two of the marked individuals of Anguispira had been removed 
from the culture chamber, eaten, and their discarded shells were now in the 
discard chamber. In addition to the two marked shells one discarded shell of 
Haplotrema concavum (Say) and two of Ventridens intertextus had been eaten and 
carried into the discard chamber. These three snails apparently had been cap- 
tured by the short-tailed shrew in foraging for food during the night. The 


culture chamber was next examined, and was found to be intact with the ex- 


ception of the two A. alternata that had been removed; no other snails had been 
carried into the culture chamber during the night. The logs covering the tw 
chambers were again replaced. The addition of one Haplotrema and two Ven- 
tridens, not originally in the culture chamber, indicates, at least for the shrews in 
question, that the reserve food supply is not at once exhausted, but that even 
with snails at hand foraging is done. Such hoarding by shrews has been re- 
ported by Bachman (1849), Shull (1907), Merriam (1884), and Hamilton (1930 
The following night channels were dug next to the snail discard chamber and 
six snap back mouse traps were set in an attempt to determine accurately what 
animal was responsible for the construction of the two chambers. The channels 
were covered above by boards, and dirt was packed over them so that intruders 
would be kept away from the bait. The next morning the traps held a male 
and a female Blarina. This catch seemed to offer quite conclusive proof that 
the animals captured were the residents of the run. Traps were set in similar 
locations for the next two successive nights to determine whether all of the shrew 


population of this run had been captured. No additional shrews were taken. 


SHREW ACTIVITY 


The accumulation of snails in shrew runs indicates that the short-tailed shre 
travels above ground in search of living snails. In the Myosotis Lake area, 
foraging trips would have to be made without benefit of protective humus 01 
abundant log cover. Trapping at different times in different areas from 10 to 


30 feet away trom the nearest short-tailed shrew tunnels, with peanut butter and 


snails as bait, resulted in the capture of five Blarina. Although traps were out 
ior a period of 24 hours the above five shrews were captured between the hours 


oi 5 p.m and 5 a.m. possibly indicating that relatively long sojourns in search ol 


food are made largely at night This hypoth sis is based upon the time interval 
between which the five shrews were taken, as well as on the fact that shrews 
were trapped in wet-rot logs, and in humus runs throughout the daylight hours, 
indicating that activity, as is well known of the short-tailed shrew, goes on 


throughout the day, but that foraging trips are possibly always made at night. 
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SNAILS EATEN BY SHREWS 


cinea oval (S Ly), Ventridens intertexrtus Binney), Deroceras Sp., and Haplo- 


avum (Say), the following species were found opened in the runs and 


Ir addition to the snails cited above, namely, Anguispira alte rnata (Say), 


ding chambers of the short tailed shrew: Mesomphix cupreus (Rafinesque), 
nat Say), Triod psis albolal Say), 7’. tridentata (Say), Stenotrema 
” Ss Ly), Zonitoides arboreu Say . and Heliodiscus cronkhitei catskil- 
ilsbry). These 12 species were the more common ones found on the 


nd Niles Huyck Preserve; such extensive feeding probably suggests that 
| feed on nearly any snail species encountered. Vesodon thyroidus 
vy), 7. tridentata and T’. albolabris are the common snails found in shrew runs 


Ithaca, N. Y. Another species found occasionally in their runs there is 


notata Deshayes 
Many others have reported snails as eaten by shrews, notably Shull (op. cit.), 
“ae p. cit.), Clench (1925). Shull’s (op. cit.) often quoted paper lists 
albolat Say), 7. multilineata (Say), T. profunda (Say), Mesodon 
Say), and Stenotrema fraternum (Say is being eaten by Blarina 
ain Michigan The taxonomy of snails cited by past authors has been 


cht up to date here: see Baker, 1939; Pilsbry, 1940) Hamilton op. cit.) 


that captive short-tailed shrews relished members of the fresh water snail 


} 


, . . ‘ 
T s Limnaea. Chey were also iond ot the slug Aagrziolwmaa cam pe SIiTis sinney, 


restrial P lyaq a VM esode ind 7 odops S| and aquatic Planorbis. 


ind that Limax maximus Linnaeus was shunned bv the captive shrews. 


} 


I ( | t shells ot the genus Polyara [MVesodon and Triodopsis| 
ind in shrew runs in the wild stat Hamilton (1941) in examining 460 
I the short-tailed shrew found that 5.4 percent had snail remains in 


s the following snails used by shrews as food: 
pira alternata Say : Haplot ema co avun pay), Tr odopsis albolabris 


Triodopsis zaletus (Binney), and Mesodon thyroidus (Say 


Williams (1936) lists 20 mollusks that were collected in the beech-maple climax 

est near Cleveland, Ohio, stating that en pty shells of many of them were 

ul shrew runs and at chipn unk feeding stations. He is not specific in 

ng which were found in shrew runs, howeve Foster (1936), in his excellent 

Vesodon thyroidus (Say) in Illinois, states that Blarina brevicauda is 

known to be a predator of snails. Foster (1937) states in relation to 

and Blarina, “‘Areas greater than a square meter have been 

igently searched in sites where the short-tailed shrew (Blarina brevicauda) 

n active and not a living adult could be found.’ Contrary observations 

Ith ca, Ne York, h ve, ll leven inst nees, revealed VU. thyroidus living 

neath humus at the base of logs from which individuals of Blarina were 
pp 

iratitude is due members of the Scientific Advisory Committee and Preserve 


rd of the Edmund Niles Huyck Preserve, Rensselaerville, New York, for 


ir cooperation. 
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on map, Figure 1 
i Up ment 1. One hundred and fourteen bats were trapped on the night of 
August 23, 1939, at a colony in Fanshawe, Middlesex County, and liberated early 
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( ln ¢ I ing at Fletcher. Kent Cou! ty, about 76 mil S distant. Prior 
n they wert iken to the Bi logical Laboratory of the University of 
Vi Ontario, London, for weighing and banding. They were then taken to 
| D r, where the | lin ] eriment 2 were collected. 
[At ] i ] A) 
LE ROOST 
Total 
of I 
7 SS § 7 3 
0 x”) 
; ) 52 16 
4 - = 
{ t} t) 
~ ~ { Z ) 5 
1} ‘) 
) ) 
f 0 12 
2 2 15 
) {) ( () {) U 
65 g ) 9 7 
0 12 be 60 
() 9 25 
oO 4) 
( ~ l bats el re vered in 
g 1 is qual to the 
On Aug 3( n the Fans! lony s next visited, 12 of them werere- 
1. They had had six nights in wl to make their return. The follow- 
ng er 45 them were recovered, and 8 we recaptured in 1941. Alto- 
gether 52 of the 114 are kn ’ he home roos 


On the afternoon of August 24, 1939, 128 bats were collected 
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in the attic of a school in Dover Township, Kent County, and taken to London 
by way of Fletcher. They were released at the University, about 68 miles from 
Dover, on the evening of August 25. The Dover colony was visited next on 
August 31 and six of these bats were recovered. They had had six nights in 
which to make the return flight. Also found in this collection was one bat from 
Fanshawe which had been liberated on August 24 at Fletcher, 10 miles from 
Dover. In 1941, 15 recoveries were made. Altogether 43 of the 128 are known 
to have returned. 











MITCHELL 
LAKE HURON 


MICHIGAN 


LONDON 


LAKE ERIE 





re TCHER 


UNIVERSITY—FANSHAWE 3.2 MILES 
UNIVERSITY-DOVER 68 
FLETCHER—FANSHAWE 76 


Fic. 1. Map showing location of homing experiments in southern Ontario 


Experiment 3—On August 31, 95 bats were caught at the Dover colony and 
released at the University the following evening. No more visits to Dover were 
made in 1939, but in 1940 the colony was visited three times and 33 of the lot 
were recaptured. In 1941, 16 were recovered, making a total of 40 that are 
known to have returned. One of the bats in this experiment, an immature fe- 
male, was picked up in a weakened condition at Mitchell, Ontario, on September 
28, 1939, and reported to the Biological Survey. Mitchell is near the headwaters 
of the Thames River, about 90 miles from Dover, and 32 miles from the Uni- 
versity. 


Not included in the above figures are four bats that previously had been caught 
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at Dover on August 24 and released at London (Experiment 2). These were 


liberated along with the others in Experiment 3. One of them was recaptured 


at Dover in 1940, having made the return flight from London twice. 

Experiment 4.—On August 11, 1939, 65 bats were trapped at Fanshawe and 
released the following evening at the University, 3.2 miles distant. Eight of 
them were recovered in subsequent trappings during 1939, 19 in 1940, and 4 in 
1941, a total of 23 individuals. 

Experiment 5.—On August 30, 1939, 28 previously unbanded bats were trapped 
at Fanshawe and released later the same night at the University. Fourteen 
were recaptured in 1940, and 1 in 1941. 

Capturing and transporting the bats——The bats at Fanshawe occupy the attics 
and walls of a church. As it is impractical to collect them by hand, traps (see 
Griffin op. cit.) are placed over some of the most frequently used exits. Many 
exits are inaccessible so that only a fraction of the colony can be caught at any 
one trapping. At Dover, where the bats hang in masses along the ridgepole in 
the attic, collecting is done by hand, but many escape by crawling into retreats 
beyond the collector’s reach. 

Thus at neither colony has it been possible to obtain more than a sample of the 
population at any one time. Just what fraction is caught on a particular date is 
difficult to estimate for the bats emerge from too many exits to be counted accu- 
rately and some do not emerge until it is too dark to see them. It seems likely 
from observation of the numbers flying around at both colonies that less than 
half of them have been caught on any one occasion 

Number 1 bird bands supplied by the Biological Survey (now the Fish and 
Wildlife Service of the Department of the Interior), Washington, D. C., were 
‘lamped firmly around the right leg of each bat for identification. The bats 
were transported in wire cages in the trunk compartment of an automobile. The 
cages were so covered that the bats could not see their surroundings during trans- 
portation. All were taken to the University of Western Ontario, London, for 
weighing and banding before being released. 

Control experiments.—The University is 3.2 miles from Fanshawe. It does not 
seem unreasonable to believe that bats from this colony would be so familiar 
with the region around the University that returning to the roost from such a 
short distance should hardly be called homing. Experiments 4 and 5, therefore, 
are included more as controls than experiments in homing. 

Se r and age of bats. Summer colonies of Myotis l. l icifugus are composed al- 
most entirely of adult females and their offspring of the season. Only an occa- 
sional adult male is encountered and most of the immature males desert the 
colony before the end of the summer. Thus of the 430 bats observed from 
August 11 to August 30, 1939, in Experiments 1-5, 303 were adult females, 111 
immature females, and 16 immature males. 

By the end of August the young almost equal the adults in size and their fur, 
originally much blacker than that of the adults, has become lighter in color, mak- 
ing age determination of some individuals difficult. In a few instances recap- 
tured bats were killed in an attempt to settle the question of age. Histological 
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examinations were not made but tooth wear and skull development were noted 


Me 
As a rule the young do not equal the adults in weight. th average of 28 immatur 
females caught on August 30 and 31, 1939. being 6.9 grams, whereas the average 
of 62 adult females \ 9.4 grams. 
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‘aleulatior nce they customarily do not return to the cok t 
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back as successfully as the adults, it seems more reasonabl to believe that fail 
to recapture more of them is due to a greater mortality ong t n during tl 
first winter. It may be that the young tend to seatt rather t} te rl 
the roost where they were born 
It is unfortunate that the young were not separat 1 fre the adul ! t 
on of these exp riments to determine to what extent young bats ! - 
tur ithe I tance of adults Reynolds (1941) ] sho ( 
of the big brown bat. / ptesicus f. fuscu re apparent ble to retu 
10.2 miles unaccompanied by adults Phis is also in agreement with res | 
obtained by Murie and Murie (1931) who found that 4 6 weeks old mice (P 
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pr l of hon Hf Thess experiments Live littl idea Oo the speed ot non in 
for the first checks we re not made until after six nights had passed. In an at- 
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inbanded bats 
caught at Fanshawe we1 


e released on June 2. 1940. at Dov er, about 70 miles dis- 


tant. Fifteen adult big brown bats. E. f. fuscus, from the same building were 
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lso released with them. Traps were set nightly at Fanshawe from June 3-8 in- 
elusive, but no returns were captured. On June 18 trapping was resumed 
thout success. but on June 19 one of the little brown bats was recaptured 


There were no returns on June 20, but on July 20, when the colony was next 


f BS , . : os x. +5 
t »O the big bi ywwn bats were recovere | I Ss quite poss ble that these 
, } is } lad ; | - ; 
| returned much earlier, but avoided capture by using unguarded exits. 
1,1 - } ] . 
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1 . 1 1 1 
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ypposite directions As po lo bove. ho r. the Fanshawe 
recoveries are higher than the Dover recoveries probably becaus« the Fanshawe 
colony is trapped more frequently Recognition of territory from previous 


flights, therefore, seems not to be a factor in their homing 
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It has been assumed by some that an animal can keep track of the route 
through which it is transported, even when unable to see its surroundings. Ex- 
periments with birds by Riippell (1936) and by Griffin (1940b) in which the 
cages were rotated during the journey make ac ‘eptance of this theory difficult, | 
for the homing of birds that had been rotated equalled that of those that had not 


been rotated. Although one might feel that the Fanshawe bat in Experiment 1, 


QUEBEC N.H ME. 





VT. 







( LYNDONVILLE » 


} 


BEAR @ 


ISLAND, 








N.Y, 
e 
us 
2 
ce 
MASS f 
a 
=a 
UV 
| v 
ui 
z | 





no 
> NEW HAVEN—BEAR ISLAND is8O MILES 
~ LYNDONVILLE-BEAR ISLAND 70 


Fic. 2. Map showing location of homing experiments in New England | 


which was found in the Dover colony, was attempting to retrace the course 


through which it had been taken en route to Fletcher, othe: explanations are 
equally plausible 

How to account for the Dover bat found in a weakened condition at Mitchell 
isa problem. Perhaps the best explanation is that it was lost. The fact that it 


was found in the Thames Valley suggests that it may have followed the river 
in the wrong direction. The fact that it was still active as late as September 28, 
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after the colonies had apparently been deserted, might indicate that it was search- 
ing not for its roost but for a place in which to hibernate. 


The fact that bats that were removed from a colony late in the summer came 


back again the same season is noteworthy fter the young are able to take 
| eare of thems« lves, on¢ micht expect that the attraction to the roost would lessen 
| nd that any disturbance at the close of the summer would merely hasten the 
break-up of the colony. Yet in these experiments both old and young returned. 
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| EXPERIMENTS IN NEW ENGLAND 
he little brown bats used in these experiments were trapped at a dwelling on 


Bear Island, Lake Winnepesaukee, New Hampshire. As it was impossible to 
block all exits, a large number escaped each time the colony was visited. On 
June 21, 1939, 58 adult females were banded and released as controls at the roost. 
at New Haven, 


Connecticut, about 180 miles to the southwest On Julv 7, 1939, 55 bats were 


The following day 78 bats were caught and released on June 23 


> 


released near Lyndonville, Vermont, about 70 miles northwest of Bear Island. 


Figure 2 indicates these localities. Table 2 summarizes the experiments. 
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Horning in these experiments might be considered more of a feat than in the 
Ontario experiments, not only because of the greater distance in the case of tt 
bats released at New Haven, but also because of the nature of the country. The 


region of Ontario where the Canadian experiments were conducted is in effect a 
peninsula bounded on the north by Lake Huron, on the west by the St. Clair 
River, Lake St. Clair, and the Detroit River, and on the south by Lake Erie. 
The country is essentially flat, with but two sizeable streams, the Thames and 


the Sydenhan , The roosts and places where the bats wet liberated 


ilt 


are all i 
the drainage of the Thames. In the New England experiments. on the oth 
hand, Lake Winnepesaukee is separated from New H iven by several river val. 


leys and low mountain ranges, and from Lyndonville by the White Mountains, 


Yet in spite of thes apparent obstacles three bats ws re recovered the following 





summer at the home roost. two from New Have n, and one from Lyndonville 
It is, of course, possible that these bats did not return directly to the roost, b 
may | ive made their v Ly there after passing the winte1 in thei accustomed pla 
of hibernatior The interesting fact remains, howeve1 that they we1 ble 
get back 

It is somewhat surprising that of the 58 adult females released at the roos 
June 21, 1939, only 4 were re iptured in the thre ibse I ts to tl 
Perhaps this is because fright had driven them elsewhere or because suck 
main th a a - — 4 eolony it aw Pe 
eedhealin’ on be a rarity. Bats were discovered in three build 
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Litt] } yé tre t » color the (Ont j ere ba ice I re- 
leased 68 and 76 miles resns ely from home durir tter p f August 
After six night the colonies were vis | again and in ¢ stance botl ung 
and adul that had beet released at a distance we re tured Che two fol- 
lowin: summe! more recovert re Control bat releass | 5.2 n les 
from one roost did not show so great a percentage of returns as did bats liberated 
76 miles away. Two bats were caught in foreign colonies soon after their release. 


one 10 miles, the other 3.2 miles from the place where they had been freed. 


Neither of these colonie is on the dire ct route to the home roost. In fact. one is 
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in the opposite direction, yet the bat in this particular instance is known subse- 


quently to have made its way back hom: 


Little brown bats released in New Haven, Connecticut, and Lyndonville, Ver- 





l 1d 
180 miles and 70 miles respective ly from their roost, were recovered at 
B Island, Lake Winnepesaukee, New Hampshire, the following season. Lake 
Wint ukee is set in the mountains, the terrain between it and the places 
( released lacks t p] | ture ha night appear to 

< iral guides to the home ] Ay ery of only 7 p +t of the 

sed as controls at the colony perh explained by the fact that 
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CONTRIBUTIONS TO THE NATURAL HISTORY OF THE BOTTLE- 
NOSE DOLPHIN, TURSIOPS TRUNCATUS (MONTAGUE), ON THE 
TEXAS COAST, WITH PARTICULAR REFERENCE TO FOOD HABITS 
y (JORDO (y I 

M 923) gives the nge of the bottlenose dolphin as Coasts of Europe: 
North Sea to Bay of Biscay, Mediterranean, Gulf of Lyons; Atlantic Coast of 
Nort America: Maine to Florida; Gulf of Mexico: Texas; North Pacific: 
( nia, Gulf of California and West Coast of Lower California, latitude 12 N., 


| longitude 120 W. It is also present in the Baltic Sea (Jenkins, 1932), probably 


seasonally; in the Black Sea (Kleinenberg, 1938); and along the coast of Tasmania 
| Scott and Lord, 1918 Beddard (1900) says this dolphin inhabits waters of 
New Zealand and the Seychelles and states, in brief, the range is universal. I 
have observed the animal in the bays of western Florida, Louisiana, and Texas. 


is often in brackish waters, ranging into the back bays where the salinity is at 


imes very low True (1891) says it ascends the Potomac 18 miles above Wash- 





ington Seott and Lord (1918) record two animals from the Tamar River of 
Tasmania In Texas the greatest abundance is around the large passes where 


thi bays connect with the Gulf of Mexico, such as Aransas Pass, where the 
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animal is practically always to be seen. In the open sea it is commonly seen, 
but beyond about 12 miles off-shore it is replaced by a spotted dolphin, probably 
Stenella plagiodon (Cope), the long-snouted dolphin (Gunter, 1941c). 

It has been known since the time of the ancients that the bottlenose dolphin 
is chiefly piscivorous. Such a wide-ranging species must subsist on quite a 
variety of fishes in the different seas. Many fishermen along the coast of Texas 
accuse the porpoise (as it is commonly called) of destroying large numbers of 
commercial and sports fishes. Some people even go so far as to attribute the 
decline in abundance of Texas marine fishes to the depredations of this animal 
That view can be refuted on the grounds that the fish and dolphins existed to- 
gether for ages before the coming of the white man. There was no fish shortage 
when he appeared on the scene and in all probability both fish and dolphin 
populations were larger then than now. 

The natural history of the bottlenose dolphin is imperfectly known. In 1886, 
True made extensive observations on animals taken in commercial operations at 
Hatteras, North Carolina (True, 1891). Since then various observations have 
been made in aquariums, those of McBride (1940) being the most extensive. 
Food studies of the mammal have never been made on this continent, except for 
some scanty observations. The writer undertook to find out what it eats by 
the usual search through the literature, correspondence, and discussion with 
people who might have made creditable observations in the field or in aquariums, 
and by examining the stomachs of fresh-killed animals from Texas bays. Som 
miscellaneous observations relating to the natural history of the dolphin, made 
in the course of the investigation, are presented here. 


MISCELLANEOUS OBSERVATIONS AND DISCUSSION 


Gatschet (1891), who described the condition of Texas bays when the coast 
was inhabited by the Karankawa Indians, prior to 1840, says the bays teemed 
with porpoises. To-day old fishermen on the coast say that schools of 75 to 100 
were to be seen 40 years ago. I have never observed dolphins in Texas bays in 
schools greater than five or ten animals and usually they are in threes, pairs, or 
alone. It seems that the bottlenose dolphin is less numerous to-day on the 
Texas Coast than in former years. 

In England and Holland, Tursiops truncatus is present in the summer, rarely 
before May, according to Harmer (Jenkins, 1932). According to True (1891), 
the fishermen at Hatteras, North Carolina, believed that the dolphin went 
north in the spring and returned in the fall. The fishery was prosecuted at the 
time of the northern migration, ending around May 20. In Texas no evidence 
of migrations or seasonal abundance variations have been noted. The animals 
are present winter and summer. An account has been given of two animals 
stranded by falling tides during an extremely cold wave in January, 1940 
(Gunter, 1941la 

The coloration and its variations in specimens taken here coincides with the 
description given by True for North Carolina dolphins, which needs no repeti- 
tion. Anyone interested in the matter should consult his account. 
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posterior side of the dorsal fin. It was taken with a nursing female eight feet 
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in a popular magazine) came out tail first. The animal did not survive and 
possibly the birth was abnormal. 

The mammae of nursing females are visible as narrow swellings on the narrow 
part of the belly on each side of the anus and vaginal openings. They are about 
twelve inches long and six inches wide. Internally they are red, muscular and 
firm, interspersed with large tubes containing milk. The milk is snow white 
and seems to be of greater viscosity than cow’s milk. The mammae were often 
turgid and slight pressure would make the milk squirt out. 

The largest animal known to be a calf, since it was taken with a nursing female 
and had milk in the stomach, was 67 inches long. It was taken April 20, 1941. 
The largest animal thought to be a calf was an animal 72 inches long taken 
September 11, 1940. 

No dolphin was seen with hairs or even distinguishable hair pits. Two of 
the foetuses each had eleven blonde hairs about half an inch long on the snout. 
The hairs were not near the margin of the snout but were about two inches from 
the base and roughly concentric with it. The specimens were 33 and 34 inches 
long, respectively. If the other four foetuses seen had hairs, they were not 
noticed 

According to the men who killed dolphins at Mills’ Wharf, the baby dolphins 
came to the surface for air about twice for every time the mother rose. Small 
animals usually refused to leave the vicinity where the mother was killed and 
were easily taken. 

True (1891) states that the ‘umbilical fissure’ disappears in animals about 
five feet and eight inches long. I have noted it in some animals eight feet long, 
however. 

I have eaten porpoise flesh and find it very good with no trace of an oily flavor, 
if the lean meat is cut with no contact with the blubber. The late Capt. Andrew 
Sorenson, of Rockport, Texas, served the meat under the name of whale steak 
at his hunting club during World War I. He told me there was quite a demand 
for it. 


FOOD HABITS 


Most fishermen and boatmen say that porpoises will eat any fish in Texas 
waters. Inthe past three years I have kept notes on the fish actually seen caught 
by the bottlenose dolphin by various fishermen. ‘There are reports of dolphins 
cuttingthe Spanish mackerel, Scomberomorus maculatus (Mitchill), the kingfish, 
Scomberomorus regalis (Bloch), the tarpon, Tarpon atlanticus (Cuvier and Valen- 
ciennes), and the sailfish, Istiophorus americanus (Cuvier and Valenciennes), 
from lines before the fish could be landed. Mr. W. Stuart Adkins, of San Benito, 
Texas, wrote me that in 1937 he saw a dolphin decapitate a Hammerhead Shark, 
Sphyrna zygaena (Linnaeus), being hauled in on a handline at Brazos Santiago 
Island. He sent me a picture of the severed head. The shark must have been 
six or eight feet long. Mr. Adkins also gave accounts of the bottlenose dolphin 
killing tarpon, sailfish, sharks, the speckled trout, Cynoscion nebulosus (Cuvier 
and Valenciennes), and the pike or roballo, Centropomus undecimalis (Bloch), 
in open waters. 
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In June, 1941, Mr. Roy Kiesling saw a bottlenose dolphin leap from the water 
and capture a spotted eagle-ray, Stoasodon narinari (Euphrasen), in mid-air after 
it had left the water, doubtless in an effort to escape. These rays are usually 
armed with three spines in the tail. Mr. J. W. Tralor, of Houston, Texas, told 
me that he has seen porpoises eat mullet many times. He said he once saw them 
attack a school of sea catfish, Galeichthys felis (Linnaeus), cutting them off just 
behind the pectoral and dorsal spines, leaving the heads floating around. Other 
fish are eaten whole. 

Mr. Ilia Tolstoy, Director of the Marineland Studios, St. Augustine, Florida, 
has written me that in Florida waters the main food of the bottlenose dolphin 
is the mullet. The common mullet in South Atlantic and Gulf waters is Mugil 
cephalus (Linnaeus). Dr. Remington Kellogg informed me that the stomachs 
of some animals opened at Hatteras, North Carolina, contained remains of the 
squeteague, Cynoscion regalis (Bloch and Schneider). 

The most extensive studies ever made on the food of the bottlenose dolphin 
are those of Kleinenberg (1938), who worked in the Black Sea. Since the fish 
fauna is entirely different from that here, his studies do not have bearing on the 
particular food habits of this dolphin in North America. From June, 1933 to 
October 1937, Kleinenberg examined more than 131 stomachs. The figures are 
not exact, for in some places in his tables the terms several dozens are used for 
the number of stomachs examined. Nine species of fish, one shrimp and some 
molluses were taken. The author concluded that the molluses were not eaten 
directly but had been contained in the fishes eaten. The fishes belonged to 
various groups. One was a ray. An unidentified species of mullet (possibly 
Mugil cephalus) was noted. One significant fact was that an anchovy, Engraulis 
encrosicholus Linnaeus, and a cod, Gadus euxinus Nord., were in the overwhelm- 
ing majority. Excluding the places where the numbers of the two species were 
not counted and in the tables where the words ‘‘great quantity’ were used, over 
87 percent, by number, of the fishes eaten belonged to these two species. The 
anchovy is small and the author states that only when the fish is present in great 
abundance does it appear in the food of Tursiops truncatus. The rest of the 
time, although present, ii is not used by the dolphins as food. The author con- 
cludes that 7’. truncatus is a benthic feeder and therefore less abundant in the 
Black Sea than Delphinus delphis Linnaeus, which is a pelagic feeder. 

Townsend (1914a) said that porpoises in captivity ate herring and tomcod. 
Later (1915) he reported that butter fish, weakfish and herring were eaten. He 
also stated (Townsend, 1914b) that at Hatteras, N. C., they are known to feed 
chiefly on the squeteague, Cynoscion regalis. Kellogg (1940) makes the same 
statement. 

The stomach of a grown 7’. truncatus, when packed full of fish weighs about 40 
pounds. Townsend (1914a) said that animals in captivity could eat 80 pounds 
of fish a day. Strangely enough, I have seen no tooth marks on fish taken from 
dolphin stomachs. The fish showed no signs of being bitten and those freshly 
swallowed were in perfecc condition, with scales undisturbed. Evidently small 
fish are swallowed whole with no chewing. Jenkins (1932) records the instance 
of a dolphin that died apparently from the effects of trying to swallow a four-foot 
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shark whole. Dolphins are known to play with captured fish by throwing them 


in the air. Many fishermen have recounted instances to me and I have observe: 


“A 
the action on two occasions. One animal was throwing a sheephead, Archosargu 
probatocephalus (Walbaum), into the air and the other was playing with a floun- 
der, Paralichthys sp. 

Thirty-seven animals were captured at Mills’ Wharf and 34 wer opened, 


three of 


The action was repeated several times. 


which were calves. The stomach of one calf contained milk and the 


other two contained small, white , lozenge shape d conere tions, thought to be the 
remains of milk. Two dolphins contained unidentifiable fish bone 
The fish in thi 


Two fish were identified b 


One animal contained only partly identifiable fish. 


28 specimens were all distinguishable. 


Every adult contained fish or the remains of fish. Table II gives the species 
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says that sand is sometimes contained in the stomachs of dolphins captured in 
North Carolina. McBride (1940) relates the instance of a young dolphin that 
sickened and died in the Marineland Aquarium, apparently from eating eel-grass 
stolen from manatees. He said the animal seemed to be jealous of the manatees. 

Fishermen have told me that dolphins eat shrimp. One shrimp was taken 
from a dolphin stomach I examined. It is well known that the animals follow 
shrimp trawlers and sometimes cut the trawls. I mentioned this before (Gunter, 
1938), but assumed that fish in the trawl were the attraction. 

The stomachs of all dolphins examined contained parasitic roundworms in 

rying abundance. Through the good offices of Dr. A. S. Pearse they were 


identified as Centrocaecum sp., a genus present in fish-eating birds and mammals. 
[ have never seen bottlenose dolphins and sharks fight, but if the word of 
numerous fishermen is to be credited, and I believe it is, there is bitter enmity be- 
en sharks and this dolphin. According to them, the dolphins nearly always 
the fights \Ir. W. Stuart Adkins wrote me that members of the Coast 
ned at Brazos Santiago Island, opened up a dolphin which got the 
tors h an encounter and found large hunks of shark flesh in the stomach. 
‘his happened about 1923 and Mr. Adkins viewed the dolphin Fishermen state 
that 7. trunca will not permit sharks ‘‘to stay around” and will either kill or 
n ther i Ly One man told me that he and another fisherman watched 
lolphins kill a shark in San Antonio Bay, Texas The dolphins swam away and 
el mined theshark. It was longer than their twelve-foot skiff. Fisher- 


told me that in recent months the bays were “filling up with sharks’’ 


a ohtes of Galaiine 
am mu ndebted to Dr. Remington Kellogg for advice given while this work 


SUMMARY AND CONCLUSIONS 


The bottlenose dolphin has a wide distribution and will eat a wide variety of 


fishes Che work in Russia and Texas indicates that it feeds on the most abun- 
nt species In the bays of Texas a large part of its food consists of mullet, 
Vugil cephalus, a fish of no commercial importance here. The bottlenose 


dolphin is an animal existing in its natural environment, which was not disturbed 


| 
} 


vefore the coming of the white man, and the decline in abundance of marine 
fishes cannot be attributed to it. There are indications that the mammal kills or 
drives sharks away at every opportunity. The population of bottlenose dolphins 
is not great and appears to have declined in the past 40 yea... on the Texas Coast. 
For these reasons the animal should be protected by Texas law. 
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THE STRUCTURE OF THE CROWN-PAD OF THE GORILLA AND Of 
THE CHEEK-PAD OF THE ORANG-UTAN 


By Wiiu1aAM L. Srraus, Jr. 


The Primates, like other mammalian orders, exhibit various peculiar cutaneous 
specializations apart from those affecting nails and hair. Most of these pertain 
to glandular structures, as, for example, the scent glands of marmosets (Wislocki, 
1930) and the sternal glands of orang-utan and spider monkey (Schultz, 1921; 
Wislocki and Schultz, 1930). In other instances, it is the epidermis itself that is 
involved, as in the ischial callosities of catarrhine monkeys and gibbons (Anthony 
and Villemin, 1923). There occurs, however, a different type of external modi- 
fication, involving not the epidermis, but rather the connective tissue elements. 
The crown-pad of the gorilla and the cheek-pads of the orang-utan are such 
structures. 

CROWN-PAD OF GORILLA 

The pad over the crown of some gorillas usually is referred to as a “‘callosity.” 
It commonly is supposed to be a peculiarity of the mountain gorilla (Gorilla 
beringei) as contrasted with the lowland gorilla (Gorilla gorilla). Thus Coolidge 
(1929) lists this structure among those external characters that distinguish the 
mountain from the lowland form. 
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STRAUS—-STRUCTURE OF CROWN- AND CHEEK-PAD id 


Apparently the morphology of this structure never has been carefully studied. 
Through the courtesy of Dr. John F. Fulton of Yale University, I recently was 
able to dissect a fully adult, female lowland gorilla (Gorilla gorilla), embalmed 
with 10 per cent formalin. This animal possessed a large pad over the back of the 
crown, 5 cm thick at the site of its greatest development. The skull, after clean- 


ing, exhibited a small sagittal crest, in itself a rarity in a female lowland gorilla. 
The pad lay over the aboral portion of the parietal bones, just in front of the 
lambdoid suture. It was about 7.5 em long and fully 5 em wide, and was 
centered over the aboral part of the sagittal crest, thinning out at all sides. A 
piece from its thickest portion was imbedded in celloidin, sectioned, and stained 
in various ways. The maximum depth of the mounted sections measures 4.4 


em, a shrinkage of 12 percent. 





he skin over the pad consists of an epidermis averaging about 0.25 mm in 
thickness, and a corium 2 to 3 mm (average about 2.5 mm) in depth (Plate 1, 
Ippel left). The epidermis itself is not remarkable. There is a thick stratum 
corneum, a distinct, thin stratum lucidum, and a much thicker stratum germi- 
ativum. The outermost cells of the latter layer are flat and markedly basophilic, 
omprising a thin stratum granulosum. Stratum corneum forms the bulk of the 
epidermis, being about 2.5 times as thick as the other layers combined. Con- 


1 


le pigment occurs throughout all strata, the deepest cells of stratum 





inativum, adjoining the corium, being especially heavily laden. Dermal 


ae are both few and small, so that the line between epidermis and corium is 





essentially straight. 


Hairs are not espec ially numerous, Io! there are but t to 7 hairs or hair- 


follicles per centimeter strip of section, with an average of 5.5. The mm. ar- 
rectores pilorum are large, but the sebaceous glands are of moderate size. Sweat 


glands are present, but not in great numbe 


The corium exhibits heavy bundles of collagenous fibers, running in all direc- 


tions, yet closely packed together. Deep to the corium, fat begins to appear, 
Ithough in small quantity and irregularly scattered. Hence, for a depth of 6 


to 8 mm beneath the corium, the connective tissue still is of a dense character, 
vith he: vy collagenous bundles and relatively little adipose tissue; indeed, 
this region, despite the presence of fat, might well be regarded as a part 
of the corium. Below this compact zone lies the bulk of the pad, 30 to 34 mm 
thick, and extending downward to the deep fascia or galea aponeurotica. This 
region contains rather large masses of fat, so that the collagenous fibers 
are much more sparse than in the outer subcutaneous zone; yet, 
where they occur, the fibers form heavy bundles, arranged _ir- 
regularly, much as in the corium. Hence this deepest zone of the pad is 
not formed of true loose connective tissue such as that which ordinarily comprises 
the tela subcutanea. The pad thus is basically a modification of the subcutane- 
ous connective tissue in that it has an unusual conformation and density. In this 
respect it approaches, morphologically, the corium, with which, indeed, it blends 
almost insensibly. 

There is little elastic tissue in the pad. Fine networks of elastic fibers occur in 
the outermost portion, especially just beneath the epidermis and around the hair 
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follicles and associated structures; but such fibers are exceedingly scarce in the 
deeper parts of the pad. 

The pad as a whole gives the impression of being not very vascular. This pos- 
sibly is a reflection of its relatively dense, fibrous nature. 

Plate 1, upper right, shows, for comparison, a section of skin from the scalp of a 
Negro. Its contrast with that of the gorilla is striking. The epidermis has a 
mean depth of about 0.15 mm, stratum corneum being, on an average, slightly 
thinner than the other three layers combined. The corium varies from 1 to 2 
mm in thickness. Dermal papillae are both numerous and conspicuous. Hairs 
are present in considerable number, with an average of 13.5 hairs or follicles to a 
centimeter strip of section. There are large sebaceous glands and numerous 
sweat glands. The subcutaneous connective tissue, in this material, has a 
thickness of only 2.5 to3 mm. It is of the customary loose type, containing 
lobules of fat separated by occasional collagenous septa that connect corium and 


deep fascia 


CHEEK-PAD OF ORANG-UTAN 


Cheek-pads occur in adult orang-utans, being especially frequent in old males 


The present description refers to a large, adult male orang (J. H. Anat. no. 212 


Sections of the pad were removed after embalming with 10 percent formali 


studied histologically. 


The cheek-pad is different in structure from the crown pad of the gorilla, for it 
is composed of ordinary loose subcutaneous connective tissu containing great 
masses of fat, covered by unmodified skin. Weber (1904), Sonntag (1924), and 
Huber (1931) also have noted its essentially adipose nature. Within the pad 
itself are inserted slips of several of the facial muscles. as carefully described bi 


Huber 


The epide rmis varies in thickness over the different parts of the pad, averaging 


about 0.15mm. There is a thick stratum corneum that usually is about twice as 
deep as the remaining epidermis. Stratum lucidum is present but inconspicuous 
A definite stratum granulosum appears only occasionally as one or two rows 0! 
flattened cells in the outermost part of stratum germinativum. Pigment occurs 
throughout the epide rmis, and, as in both gorilla and Negro, is especially concen 
trated in the deepest cells of the germinative layer. The contour of the line be- 
tween epidermis and corium varies. In some parts it is relatively straight, in 
other places there are deep and prominent dermal papillae. 

Hairs occur, but are not numerous; hairs or follicles average only 2.6 to a 
centimeter strip of section. The sebaceous glands are large, but the arrectores 
pilorum are not robust. There are many sweat glands 

The corium varies from 1.5 to 4.5 mm (average 3.1 mm) in thickness. Its 
structure is not noteworthy 

Sharply demarcated from the corium, the preponderant bulk of the cheek-pad 
is formed of a typical loose connective tissue. Its framework consists of col- 
lagenous septa continuous with the fibers of the corium. Between these lie great 
lobules of fat, as well as a variable number of striated muscle fibers, slips of the 
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lature As a rule, the muscle is rather sparse and lies in the deeper 
the pad (Plate 1, lower right In some places, however, it also occurs 
superficial regions of the pad, which here contains little fat, for the 
ndles fill the spaces occupied by adipose tissue in other parts of the 
| te 1, lower left In such instances, the muscle fibers sometimes pene 
corium, even as heavy bundles. but do not attain the epidermis 


itself ind even toa 


greater extent the underlying fatty pad appeal 
te vascular Indeed, in some regions the blood-vessels are so numerous 
oO suggest a sort of erectile tissue 
DIS¢ SSIO 
erown-pad of the gorilla and the cheek-pad of the orang-utan ar 
ons of subcutaneous connective tissue vithout notew thy alterations 
rlving skin. They are, however, specializations of different sorts 
of the gorilla represents essentialh thickening of collagenous tissu 
that of the orang is formed by an enormous localized mass of fat wit] 
ent of neighboring facial muscles 
rrenece of a crown-pad ir owland gorilla. more particularly in a 
some interest, inasmucl the possession of this structure has beer 
feature peculiar to the mountain gorilla (Coolidge, 1929 Its fre 
nd degrees of development in the two species of Gorilla remain to be 
( he same holds truce ecting elationship to both sex and ag 
ore he precise n re of tl pad seer not to | e been appreciated 
logists Both Rothschild (1923, quoted by Coolidge) and Coolidgs 
) of leshyv ecallosi The impropriety of this appellation 
learly is evident The structure neither truly “fleshy,”’ for it con 
scle. nor] i illosit ( he is no thickening of the epide rmis 
chial callosities of catarrhine monke\ cf. Anthony and Villemin 
n callosities in general For this reason, the term rown-pad’”’ is 
opriate The complete similarity of the crown-pads in the lowland 
ntay rorilla has not. of course as vet been definitelv established 
little doubt, however, that thev are essentially identical 
heek-pads of the orang-utan belong to that category of mammalian 
hich represent sharply localized, heavy deposits of subcutaneous fat 
present there can be given no idequate explanation Hence they 
essentially similar to the fatty pads over the buttocks which produce 
g in Hottentots, to the adipose ( wudal thickenings of e rtain sheep, and 
lorsal humps of camels and some Bovidas 
oe (1924) stated that the cheek-pads of the orang regularly are devoid of 


cited Péppig to the effect that the pads were hairy in one specimen 


rge mal there is not the slightest doubt respecting the presence ol 
hich. although relativelv seantyv and of irregular distribution. are found 
of histological preparations from all portions of the pad 


SUMMARY 


tological structure of the crown pad of an adult female lowland gorilla 


la) and of the cheek pad ol an adult male orang-utan 1s desi ribed 





PLATE 1 
Upper Lerr.—Section through crown-pad of adult female lowland gorilla. The deepest 
part of the pad is not shown; its structure resembles that of zone 2. ¢., corium; e., epider 
mis; /., fat; h., hair; 1, dense zone just beneath corium; 2, deeper, least dense zone of pad, 
containing greatest amount of fat. 204, haematoxylin and eosin. X 5. 


Upper Rieur.—Section through scalp of Negro. c., corium; d.f., deep fascia; e., epider 
g 


mis; f., fat; h., hair; s., connective tissue septum. 104, haematoxylin and eosin. X 10. 
Lower Ricut anp Lerr.—Sections through cheek-pad of adult male orang-utan. c., 
corium; ¢€., epidermis; /., fat; h., hair; m., striated muscle; s., connective tissue septum. 
25 wu, haematoxylin and eosin. X 5. 
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Both of these pads basically are modifications of subcutaneous connective tissue, 
although of different sorts. The pad of the gorilla represents a thickening of 
collagenous tissue, while that of the orang-utan is composed largely of fat. 

Occurrence of a well-marked crown-pad in a lowland gorilla is of interest, since 
this structure has been regarded as peculiar to the mountain species. It is shown 
that the term “fleshy callosity”’, usually applied to the pad, is morphologically 
unjustifiable. 

The cheek-pads of the orang appear to be essentially similar in nature to the 
localized, subcutaneous, fatty deposits found in certain other mammals. 
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SIZE, WEIGHT, AND HISTOLOGY OF THE TESTES IN THE GORILLA 
By Georce B. WIsLocxk1 


The testes are alleged to be exceedingly small in the gorilla, although no one 
has previously had an opportunity to weigh the organs of an adult or to examine 
them histologically. 

From notes on several juvenile animals, as well as from palpation of the testes 
in an adult mountain gorilla belonging to H. C. Raven, Wislocki (1936) con- 
cluded that the scrotum of the gorilla is poorly developed, not becoming pendu- 
lous even in the adult, while the gonads are at all periods relatively small. 

Schultz (1938) recently published a comprehensive survey of the relative 
weights of the testes in Primates. Unfortunately he had no actual weights of 
the testes of gorillas. Nevertheless, he affirms that “Based upon palpation of 
the scrotum in several preserved bodies of adult gorillas, the author does not 
hesitate to state that the testes of this anthropoid ape are comparatively small 
and appear to have a relative body weight considerably below that in man.” 
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The present writer has had an opportunity recently to weigh and to examine 
histologically the testes of an adult gorilla. 


MATERIAL 


The animal is an allegedly adult Gorilla beringei (Mus. Comp. Zool., no. 
38017), which was collected by the McGill University Congo Expedition (1938) 
under the direction of Duncan M. Hodgson. The animal was obtained in the 
highlands of the Eastern Belgian Congo. The testicles were removed at autopsy 
and preserved in 5 per cent formalin. It should be added that we received from 
the same source the testicles, similarly preserved, of an adult chimpanzee (Pan 
paniscus). These served as convenient objects for comparison with the gorilla’s 
testicles. These two pairs of testes were placed at our disposal by the courtesy 
and interest of Hodgson and Harold J. Coolidge, Jr. Of these specimens photo- 
graphs and histological sections have been prepared. 

With the information obtained by examination of the testes of this gorilla, we 
are combining sundry notes and observations on the external male genitalia of 
gorillas of various ages secured from other sources. These include more particu- 
larly an opportunity to examine a young G. beringez in the Collection of the Na- 
tional Museum through the courtesy of Gerrit S. Miller, Jr.; notes given us by 
C. R. Carpenter in 1936 on the genitalia of two juvenile gorillas living in the 
San Diego Zoological Garden, besides examination, by permission of Henry 
North, of the genitalia of “Gargantua,” the live adult gorilla owned by Ringling 
Brothers Circus. 

PRENATAL STAGES 

The youngest gorilla fetus on record is a male (88.5 mm sitting height) de- 
scribed by Duckworth (1898) regarding which he says briefly: ““The external 
genitalia are represented by an almost sessile penis, a trace of glans being just 
distinguishable; the organ is still grooved along its lower surface. Testes are 
impalpable.”” No mention of scrotum is made. Concerning the next oldest 
male gorilla fetus (170 mm sitting height) in the Collection of the Institute of 
Anatomy at Amsterdam, W. L. Straus, Jr., who had an opportunity to examine 
it, has made the following notes: ‘““The penis is continued caudalwards with a 
distinct median raphe extending as far asthe anus. Just at the base of the penis 
are two distinct scrotal swellings, but within these swellings there are not palpa- 
ble testes.” 

INFANTS AND JUVENILES 

During early postnatal and juvenile life the scrotum is scarcely evident. 
Ehlers (1881), referring to a G. gorilla (sitting height 308 mm) of probably one 
year or less of age, says that there is a median raphe from prepuce to anus and 
practically no visible scrotum. 

The genitalia of a G. beringei (sitting height 589 mm, Coll. National Museum), 
weighing 40 lbs. at death and suppesed to be about two years and eight months 
of age, show almost no visible scrotum. Bilaterally situated immediately behind 
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PLATE | 


Fig. 1. A testicle of an adult chimpanzee (upper) compared with that of a gorilla (lower). 
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PLATE 2 
Fic. 2. Histological seetion of a typieal field of a chimpanzee’s testis (X 45) 


| }. Histological seetion of a typical field of a gorilla’s test 


s tor cOMmparisol 
figure 2, both at the same magnification Although the seminiferous tubules in the gor 
stis are small, few and widely separated they contetn ictual spermatids and sperm 


indicating that the testis is functionally active 
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the penis, which is rather stout and about 2 cm long, there are scarcely distin- 
guishable scrotal elevations which are relatively hairless. Dissection of the 
region shows a thick layer of fat beneath the scrotal skin. Further examination 
reveals, within the layer of fat, minute, descended testes which are parapenial 
to postpenial in position. Mere observation of the scrotum, or palpation even, 
would not suffice to find the small testes, situated within the pad of fat, and 
would doubtless have led to the erroneous conclusion that the testes were un- 
descended. The external appearance of this specimen is almost identical with 
a sketch of the scrotum presented by Klaatsch (1890) designated as of a young 
gorilla. 

C. R. Carpenter submits the following account of the genitalia of two male 
mountain gorillas living in the San Diego Zoological Garden. These animals 
were estimated at the time of examination to have been seven and eight years 
old respectively. He reports that the genitalia of these adolescent gorillas 


were very small and covered with rather dense hair. All that was visible of the 
genitalia were two indistinct light areas in the crotch, which proved upon 
palpation to be the scrotum containing descended testes. Indeed, the genitalia 
were so much concealed that it was only upon palpation that all doubt regarding 
the sex of the animals was removed. The scrotum consisted of a postpenial 
bulge of skin which was tightly drawn over the testes Although it was difficult 


to estimate the size of the gonads, they were approximately two and a half centi- 
meters in length, ovoid in shape and about one and a quarter centimeters in 


diameter in largest breadth. The relaxed penis, which was concealed by a tuft 


of hair, could be palpated at the anterior border of the scrotum. The penis was 
short, about the diameter of a lead pen il, and was almost completely contained 
tl loose sheath of skin 
ADULT STAGES 


The testes submitted by Hodgson are from a mountain gorilla conservatively 
estimated to have weighed 150 lbs and to have been fully adult. The testes 
are exceedingly small, the pair weighing 36 grams. One of the testicles, split in 
half, is shown in figure 1 (lower), with, for comparison, a testicle of an adult 
chimpanzee (Pan paniscus). The chimpanzee was estimated to weigh 100 lbs., 
whereas the testicles actually weighed 250 grams. It should be added that this 
is a record weight for chimpanzee testes, since the testes of Schultz’s three 
chimpanzees averaged only 118 grams. 

Figures 2 and 3 illustrate typical histological sections, at identical magnifica- 
tions, of the testes of the chimpanzee and gorilla. In the chimpanzee (fig. 2) 
the seminiferous tubules are large and densely filled with maturing stages of the 
germinal cells, including spermatids and spermatozoa. In the gorilla (fig. 3), 
on the contrary, the tubules are few and quite small and are widely separated 
from one another by fields of stroma and interstitial cells. Nevertheless, the 
seminiferous tubules are active and contain both spermatids and spermatozoa. 
The presence of these cells indicates that the gorilla’s testes in question are func- 
tionally active. The testes may not have reached their maximum growth or 
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full activity, however, for in that event one would have anticipated more 
abundant spermatogenesis than is actually present. The animal in question 
has not been studied to determine its exact osteological age, although it is 
accepted as being an adult by those who have examined it cursorily. The body 
weights of several captive gorillas are known to exceed that of the present animal, 
but it is alleged that captive animals become excessively heavy. The weight 
of a male G. beringei in the Berlin Zoo, estimated at 10 or 11 years of age, was 
said to exceed 580 lbs. (Coolidge, 1936). The two male go! illas in the San Dik g 
Zoo now weigh 539 and 602 Ibs. (Mann, 1940), while the weight of “Gargantu 

who is believed to be 9 or 10 years old is placed in the neighborhood of 550 lbs 
In spite of its great body weight, the external genitalia of “Gargantua,” which 
I had an opportunity to observe, are found to be very inconspicuous and small. 
The penis does not appear to be over 3 or 4 cm long, and the scrotum conceals 


two very low swellings produced by the testes. The appearance of the genitali: 
is very similar to the condition observed in the gorilla which H. C. Raven allowed 





me to examine. That animal weighed L60 lbs Raven, 1931 and had a sittiz 
height of 1030 millimeters. Notes made at the time revealed that the extern 


genitalia were exceedingly small. The penis was not over 4 em long, and tl 


scrotum, placed immediately behind the base of the penis, formed a s1 


bilobed sac close to the body. The right scrotal half protruded more than th: 


left and the two halves were separated by a deep median furrow. 


These observations are presented in the hope that other investigators 


have access to material from gorillas will report their findings, including esp 
cially the weight and histology of the testes. The present observations suggest 
however, that adult gorillas have exce edingly small testes which are characte 

by a relatively large amount of interstitial tissue, while the seminiferous tul 

are relatively small and few in number. 

We wish also to record the fact tl the hvpo1 SIS OF ti male g 
tained by Hodgson weighs 580 mgm. For comparison of the pituitary weight 
it is possible to draw on the chimpanzee and mai The hypophysis « I 
female chimpanzee at the Orange Park Station (by permission of R. M. Yerkes 
weighed 396 mgm., while from data of Rasmussen and Freeman (cit. Wi 
and Geiling, 1936) it is found that the average male human hypoph velg 
oss Mgt nd the female 500 mgm. 

It will be observed that th actual weight yt tine gorilla’s hypopl VSIS eCXCe > 
that of either the chimpanzee or man. When one considers, howe . that 
average body weight of an adult male chimpanzee is around 45 kg (A. H. Seh 
personal communication), of man around 60 kg, and of an adult gorill 9 
times as much, it is obvious that in reference to body weight the gorilla possesses 


an exceedingly small |] 


| hypophysis. 
SUMMARY 


The external vg nitalia and testes of the gorilla are ext eedingly sn all Lt All ALR 
periods. A mountain gorilla weighing 450 lbs. has testes weighing only 36 


grams. Histological examination of the testes reveals a large amount of inter- 
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stitial tissue, 


while the seminiferous tubules are relatively small and few in 
I umbr < Ne ertheless, the tubules are 


active and contain both spermatids and 
spermatozoa Consequently it is concluded that the testes are functionally 
76 Ithou 


igh they may not have reached their maximum growth or full 
rity. The i 


pituitary gland is also relatively small compared with that of 
1 th chimpanzee. 
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COMPARATIVE STUDY OF THE BACULA OF WOOD 


SUBFAMILY NEOTO 


RATS 
YMINAI 


By Wu u H. B I Dp FREDERICK S. Bal LO’ Vy 
of using the baculum to supplement other morphological characters 
or ise in showing relationships and natural groupings among North 
erican rod s was pointed out by Burt (1936) for the genera Perognathus 
Dipodomys; at that time the principal literature on bacula of rodents was 
d Recently, Wade and Gilbert (1940 published on the bacula of some of 
Seiurid ; ; 


é Here, too, significant differences 


ind similarities were found and 
considered by the authors to be of importance in determining relationships 
I I family of squirré ls. Bacula of wood rats have accumulated in our 
ctions until we now have represented 26 subspecies of eleven species and 
OUI S ibgenera, 


roups 


Neotoma, Hodomys, Teonoma, and Teanopus 
recognized by Goldman 


All of the 


» genus Neotoma are repre- 


1910) for the 
1 number of Mexican species are still lacking. 


not otherwise represented in our collections we gratefully 
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acknowledge the fine cooperation from individuals in other institutions. Wy; 
are especially indebted to Seth B. Benson for a specimen each of Teanopus and 
N. fuscipes, to Walter W. Dalquest and Harold E. Broadbooks for N. cinerea. 
Claude W. Hibbard for N. floridana, and Earl L. Poole for specimens of N. 
magister. The U.S. Biological Survey kindly loaned a specimen of magisf 
The drawings were made from photographs by Grace Eager. 

The history of the baculum is not known, fossil elements being rare in collec- 
tions. The widespread occurrence of the baculum in diverse groups of mammals 
suggests, however, that it is not a late acquisition. Our arrangement is not 
intended to represent a phylogenetic series, but rather a series showing progres- 
sive degrees of simplification of the bone which in turn might be interpreted as 
being farthest from the ancestral type. We realize the fallibility of attempting 
to construct a true phylogeny on recent material alone. In our arrangement 


of the wood rats we have consider¢ d, in addition to the character of the | aculun 





other morphological characters as well as the present geographic dist 
the various species. A number of Mexican wood rats, some of which undoubt- 


edly will prove to be races of more widely distributed species, are omitted hi 


because of lack of material. These can be intercalated in their proper places as 
material becomes available. Wherever our arrangement differs from that 0) 

by Goldman (1910) we have thought it necessary to reconsider those charact 
used by Merriam (1894) and by Goldman (ibid.) and evaluate them in the lig 
of our present knowledge. 

Three measurements—length, dorso-ventral diameter of base, and lat: 
diameter of base—are fairly definite and reliable. In curved bacula, as thos 
the species lepida, the length measurement does not represent the actual leng 
of the bone; rather, it is a measurement of a chord with the distal and proxi 


ends of the baculum as the points of intersection with the are formed by th 


bone The basal measurements are the greatest diamete rs, dorso-ventr: nd 


ar) act y ; f +} aft x > takar 
i l . i rem ih I V Lt 
eculum Me surements oO rne sna ere TAKE 


lateral, of this part ol the | 


, 


near the midpoint of that part of the bone The diameters of the shaft must be 
considered a approximations. With a gradually tapering bone, a slight shift 
of the calipers toward one or the other end will vive a different reading Thes 
measurements indicate whether the shaft is circular o1 compre ssed, laterally or 
dorso-ventrally, in cross-section. They also give a rough picture’of th 
thickness of the shaft in the different species. Only adult specimens wer 
measured. Measurements are given in Table I 
Variation in the bacula of adult wood rats is chiefly in size. There is s 

variation in detail of outline, but a series representing any one species is fairly 
uniform in general shape. Occasionally an abnormal specimen is found. lr 
our series of albigula (25 specimens, including both young and adults) is on 
specimen (No. 82441) that has the general shape of the baculum of Teanopus. 
It definitely is an abnormal specimen that did not develop in the regular manner 
l 


3acula of young individuals are represented in all but the Hodomys an 
Teanopus groups. They will be discussed in their appropriate positions unde1 
the species groups. 
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Average and extreme n pare nthesis) measurements, in m llimeters., 


bacula 


Z DIAM 
Fe TER A 
2 
D Lat 
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SUBGENUS NEOTOMA 


the baculum is more highly developed than in any other 
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f Ne otoma 





I era 
67 
61 70 
70 
70—.80 
QO? 
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p—In this group, two species, lepida and bunkeri, are represented. 


group here 
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considered. Further, the bone differs so markedly from the bones of other 


groups as to suggest subgeneric distinction. The long, ventrally-curved bacu- 
lum, has a sligl tly expanded proximal end, usually dumbbell shaped in cTOSS 
section. The bone tapers from the proximal end, first rather abruptly then 
gradually, to the tip of the long shaft (fig. 1A At the middle of the shaft th 


bone is oval in cross section, the lateral diameter being slightly greater than th. 





dorso-ventral. Neotoma bu ikeri, which was allocated to th “fusely group” 
oO! | b: of skull characters (Burt, 1932) is in fac a membe1 ol tne D 
grou] hown by the character of the baculun Veotoma lepid nsult 
pl li up provisionally We have but one baculum of this island 1 

I Ithous it | I pnor il ippearanct ] en be O ll ( l ( I 
or} () lL el eters na on geog! hi g I ls it rt best he 

Ag on is chiefly in size. Young specimens are miniatures of d 

Fu p—The baculum in this gr g. 1B) is short, bro 
me Y ] Ol ‘J M bas en¢ ( pre rn 
dur il } ry cet ( ne ( l bot} lo ] ne ent! ] } fi] | 
( ( j ( le lepida and dl 1 ( ill he othe gro { I 
cIscusst ome specimens of magister and cinerea have a slig] ntral con- 
cavity In the extremely short shaft, however, it differs from lepida and 
semb! ne one group The shaft is nearly circular in cross 
slightly constricted in the middk The skull of fuscipes, so far as now kno 
differs fundamentally from those o otne pecies of the subgenus Neo ‘ 
in its larger upper third molar with the middle enamel loop partially or cor 
pletely divided by deepening of the inner reentrant angle This characte 
found in bunkeri, the baculum of which conforms with those of thx lep g 
We | t] the ch cters of fuscip re m ecient to warrant sub 
dis I 1 ul th do s 1US¢ Pp dis m species g ll 

As u Une pida ) tl bac ilum ¢ the voung ol cip re 
0 one s} I the same genera in¢ i¢ t t 

{ s beit ( 1] I hay | in cross set on the } I 

na in having distinct knob on the distal end The shaft is « { 

ig | ( rod | to dis id d neal circul 1 ere ( I 

le n It is slightly longer than that o é nd | Ll 
portio t la he dumbbell shape in cros ectiol he s 
in | lame th tl of fuscipe 73 mm larg albig 9 
small ior ] Cl} From the wid prox! el the sh g i 
to near the distal end where it again expa1 into a small knob (fig. 1( 

Bac ol yi fY OI this gro ] nt L by nine specimens sSHowing 
deg { ( de velopment, do not diffe: materially from those of adults ex 
size and (in extremely young) in a relatively less expanded basal portion. 

Mic op group Che species m cropus, placed in the florid L group Db uy - 
man 1910), is in many respects intermediate between the albigula and 
flo dana groups. The baculum (ng. 1D), with its shallow T shaped cross sec- 


} 


tion of the proximal end and its rounded shaft, which is longer (more than half 
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Lateral, end, and dorsal views of bacul Neotoma; line below each represents 
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ce7T E, N f floridana. 
than the expanded basal portion, resembles that of albigula 


the total length 
In its thick shaft, deeper U-shape of the proximal end, and reduced knob on the 
distal end, it resembles that of floridana. In the skull, micropus approaches 
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albigula in the large, open, sphenopalatine vacuities, in the shallow antero- 
internal reentrant angle of the first upper molar, and in the relatively short 
palatal bridge and long palatine foramina. The parietal region of the skull. 
however, is closer to that of floridana than albigula. As we see it, micropus is 
truly intermediate in characters between floridana and albigula. 

There is one sub-adult, but no young of this group represented. The sub- 
adult has the same general configuration as the adults. 

Floridana group.—tIn this group, including N. floridana (fig. 1E) and N, 
magister (fig. 2E), the baculum is short. It has a broad proximal end witl 


upturned lateral wings giving it a distinct U-shape as seen in cross-section, 
There is sometimes a slight ventral concavity. From the basal part, the bone 
tapers gradually to the rounded shaft : 


t a point at least half way or more from 
the proximal to the distal end of the bone. The distal rounded shaft thereby 
comprises half or less of the total length. This condition is approached in N, 
fuscipes and in the subgenus Hodomys, both of which, in some respects, hav 
quite differently shaped bones. Teanopus shows the extreme in reduction of 
the shaft. The short, straight shaft is slightly expanded at the rounded tip. 
The bacula of the two species floridana and magister are fairly uniform in charac- 
ter and cannot be distinguished with certainty from the limited material at hand. 

In reviewing the skull characters, we see little justification for a wide separa- 
tion of the two species. Merriam’s statement (1894, p. 240), “Of the living 
species, N. pennsylvanica |magister| may be regarded as the most primitive [of 
the genus], since it possesses several characters, not shared by the others, that 


} 
arly 
ally 


point back to Hodomys. Moreover, pennsylvanica [magister| being more n¢ 
intermediate between the two subgenera—Neotoma proper and Teonoma 
would lead one to expect a very different animal from the other species of 
Neotoma. When the characters given by Merriam (ibid.) are analyzed critically 
the picture is quite different. Each is discussed separately below. 

“N. pennsylvanica |magister| resembles Hodomys in the peculiar shape of thi 
audital bullae (which are abruptly narrowed anteriorly), in the nearly closed 
spheno-palatine vacuities, in the posterior production of the angle of the mandi- 
ble, and in the strong inward and upward curvature of the condylar ramus” 
(p. 241). The audital bullae are small and of slightly different shape than thos 
of floridana, as we see it, but the resemblance is greater than it is to Hodomys 


floridana 


The “nearly closed spheno-palatine vacuities,’’ also are present in 
The “posterior production of the angle of the mandible” can be matched in the 
lepida group where also the “strong inward and‘ upward curvature of the con- 
dylar ramus’”’ is even more evident. 

“It [magister| resembles Teonoma in the form of the sagittal area, which is 
kite-shaped, narrow, sharply angular, broadest far back (on or near plane of 
interparietal), whence its sides curve abruptly inward and backward to the 
sides of the interparietal shield’ (p. 241). We find this character approached 
as nearly in micropus and lepida as in Teonoma. 

The frontal and posterior nasal region is more nearly like that found in 
micropus and floridana than in Teonoma, and the “...trough-like depression 
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which occupies the entire length of the frontal and hinder part of the nasals” 
p. 241) is quite as apparent in old specimens of lepida and micropus. 
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y teral, end, ar d dorsal views of b icula of Neotoma: line below each represents 
gth of bone AN Teanopus) phenaz; B, N. (Teonoma) cinerea occidentalis; 
C,N. (Hodomys) aller D, N. mexicana fallax; EF, N ag 
Merriam placed considerable importance on the size of the sphenopalatine 
vacuities. This, it seems to us, is the most important of his characters and, if 


so, shows the close relationship between magistei and floridana (fig. 3). Asa 


matter of fact Merriam (1894, p. 250) listed the two species close together and 
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separation of front and back lobes, each surrounded by enamel. Because of 
this variability in the pattern of the third lower molar in Neotoma, the close 
approach in certain specimens to Hodomys, and because we find no additional 
pertinent characters, we believe it best to reduce Hodomys to subgeneric rank. 
Other minor differences exist, but these are here considered to be specific, not 
generic. 

No young specimens are available. 

SUBGENUS TEONOMA 

Cinerea group.—The shaft of the baculum in cinerea more nearly resembles 
that of mexicana than that of any other species considered. It resembles mezi- 
cana superficially in the slight bulge near the middle of the shaft. The distal 
end is slightly expanded. The basal portion is quadrate in cross section with a 
slight concavity on both dorsal and ventral surfaces. In this respect the bon 
differs from those of all other Neotoma (fig. 2B). The expansion of the proximal 
end is less marked than in any of the other species. The characters of the 
baculum as well as those of the skin and skull all point toward subgeneric rank 
for this group. 

Here, as in most of the other groups, the bacula of the young are miniatures 
of the adults. 

SUBGENUS TEANOPUS 

The monotypic subgenus Teanopus, restricted in distribution to a relatively 
small area in southern Sonora and northern Sinaloa, Mexico, possesses a unique 
baculum (fig. 2A). In addition to being the smallest of the bacula, it differs 
in having practically no shaft and in being flattened dorso-ventrally. In out- 


tr 


line it resembles a violin. The entire bone is much simplified as compared w 


the others here described. No young of Teanop is are available. 

Whether the enlarged bullae and the unique baculum are sufficiently important 
characters to set this off as a distinct genus is a matter of opinion. We ar 
inclined to the belief that subgeneric rank for Teanopus, as well as for Hodomys, 
would be more in keeping with the standards now adopted for other groups of 
mammals—the ground squirrels and heteromyid rodents are two groups in point 
We therefore recommend that Teanopus be reduced to subgeneric rank under 
the genus Neotoma. 

The genus Neotoma of the subfamily Neotominae will now include, according 
to the present treatment, the following subgenera: Neotoma, Teonoma, Hodomys, 
and Teanopus. This places the subgenus Homodontomys in synonymy under 
Neotoma and reduces Hodomys and Teanopus to subgeneric rank. 
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NOTES ON A COLLECTION OF MAMMALS FROM THE SIERRA 
MADRES OF CHIHUAHUA, MEXICO 


By IRVING W. KNOBLO« H 


Published records on the mammals of the state of Chihuahua. Mexico, are not 
numerous. The small collection, reported upon here, was made incidental to 
my duties in another direction. All the specimens were taken in tayon and 
Andres del Rio districts, in west central Chihuahua, regions difficult of access. 
rhe vegetation at Mojarachic, Rayon district, consists for the most part of pines, 
oaks, and Arctostaphylos. The other section visited, the Barranca de Cobre. 
Andres del Rio district, is more tropical in nature, particularly at the bottom of 
the barranca. 

[ wish to thank Mr. Edward A. Goldman and Dr. William H. Burt for sup- 
lying me with most of the identifications. All specimens are deposited with 
the United States National Museum except for the hoary bat, which was sent 
the University of Michigan. 








Vl 7 pul H. All Big red B One specimen was preserved from 
Barranea de Cobri It was taken fron tt Mexican’s home 

nereus (Beauvois Hoary Bat.—One specimen was taken by Mrs. Knobloch 

Mojarachic It was hanging from the branch of a shrub in daylight and was asleep 

( norhir ifinesquit mexicanus G. M. Allen ong-eared Bat.—One individual was 
1 at Mojarachic in a shallow cave 

Vatal nexicanus Mille Bat.—One specimen was taken at Mojarachiec in an aban- 
; ¢ 4 1 nel 

P JOT tor mexicanus Baird Raccoon One specimen was ta at Mojarachic 

Va L na t pallida J. A. Allen Coati Chree skins were examined from Mojarachic 

l ’ urgenteus scott Mearns) \rizona Gray Fox.—One specimen was taken 

Mojarachie Che fruits of mistletoe, and junipers, Juniperus flaccida and J. mexicana, 
é the gray foxes there in great quantities as evidenced by examinations of 

their droppings More often than not, the feces were found on flat rocks 

Lyr fus baileyi Merriam 3ailey Bobeat [wo specimens were taken at Mojarachic 

1 OI tr Sarranca de Cobre They prove 1 to be de structive to domesticated fowl 

re 

Bassariscus astutus consitus Nelson and Goldman. Ring-tailed Cat.—One specimen 

is taken at Mojarachic 


Citellus variegatus rupestris J. A. Allen. Rock Squirrel.—Mojarachic furnished the only 


Specimen taken 
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nrtere | uth undertoc ) ( ( Ol 
( ¢ bri ound in t Golde ( P: Si I I \ 
orn | hye \I | Waltor ( ‘ the ( ( \cade! s 
lhe nest was discovered on the morning of M l4, 1941, and w situate 
i gras north-facing Ol about eight fe t iro! drive iv lead y 
entrance of the Acade1 s Simson African Hall It cont d fiv ( g 
\ e esti ted to | three davs old The nest. in its OSITION the ) 
in it struc iT’ resembled those previous described in the lite } 
slop on which it was located was rather st ep, veins about a 38 g nd 
was loosely covered with stubble and cut dried grass that had been mowed t1 


weeks previously 
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The nest was two feet from the edge 


t was approximately four fe 


of 


t 17 
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a rather large lupin 


height. A 
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this bush, the 


vegetation, suitable as cover for adult brush ra 


BRUSH RABBITS 


nearest loose shrubbery was 42 feet « 


9 


“a 


99 


] 


listant and the closest dense 


bbits, was 60 feet to the north. 


The nest itself consisted of a cavity of 150 mm in length and 75 mm in width. 


lin bly 


It wa 


the mother’s body, and also contained a sm 


ed principally with fur, presuma 


all amount of dried grass. 


pulled from the ventral part of 
The 


op of which was placed consider- 





entrance to the nest was covered with fur, on t 
dry grass so that the fur was not visible at a distance of more than a few feet. 
Obs tions were made daily from May 14 to 24 and the young were weighed 
f } orning at 11 o’clock A summary of the a erage daily weights is shown 
n figure 1. 
rd day.—On the morning the nest was found the toes of the young were 
ed as a means of recognizing individuals during the ensuing days. Their 
ndividual weights in grams on the first day were: 23.8, 26.3, 24.5, 25.5, and 27.3. 
At e their eyes and ears were closed In genera appe arance the upps r 
nd side the body were black Chis ilted from the projecting of the 
the incoming hairs slightly above the surface of the skin. The underparts 
tl ew short, scattered, w! h hairs present \ few moderately 
5 5 L | s showing the buff pt inal band of pigmentation were 
esel he upper parts of the fore and hind legs, on the shoulders, and on 
) The nay reddis} 1 p to lack of hair, as was also a 
on the ( he head in thi P10! I ntanell The tail showed 
gl ication oO u 1. The ear pinnae were flattened down 
( rie ea Phe fe ne naked When first handled the 
g ed; the tl ebly { 1 short distance. 
\\ ( | to the edg vl back into it. It 
o determir I ( ng rabbits do not 
nda 
On the morning of May 15, tl nal band he guard hairs 
nt on the tops of the fa ing [his produced a 
t er thar lb up nce! 1 on the previous 
the long I I i halt! present on the upper 
the shoulder d tl p. More hairs we present on 
ough the undersides were s uly naked 
On the morning of May 16 tl subterminal band of the guard 
back and sides s just app g, although the hairs were not 
ff ( ng to change the general ippearant oO these parts from blackish. 
Un tl ( 8) ne wo largest individuals a number of conspicuously long, 
led guard hairs were noted [hese were, likewise, present in greater num- 
eC] I day on the upp arts of the legs shoulders, and rump ol all the 
ng ry eyes were still closed as were the ears The latter remained 
ssed flat down on the back of the head 
6th day.—The general blackish coloration so noticeable the first few days was 
ZO! Due to the growth of the pelage the body possessed a grizzled coloration. 


The bodies of all the young wer 


e fairly well covered with fur on 


lx 
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8th day.—The eyes of the young were not yet open although the ears were 
partly open and well covered with hair but not held erect. Their bodies were 
also well covered with fur, the underparts possessing hairs of a general buffy- 
white color. One individual was noted to be “jumpy” when touched. 
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Age 1 


Fic. 1. Graph showing average increase in weight of five young brush rabbits 
4 £ 5 £ 


9th day.—On May 20 they were all “jumpy” when touched and tended to use 
their hind feet simultaneously, thus hopping when they moved about, rather 
than crawling as had been done previously. When sitting quiet, they hunched 


themselves up in typical “rabbit fashion.” 
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10th day.—On this morning the eyes of two of the young were open and their 
ears were held partly erect. The eyes of the other three were unopened and 
their ears were still flattened and held close to the back. Numerous flea larvae, 
filled with blood, were noted in the nest. 

{1th day.—The eyes of all five young were open and all held their ears partly 
When prodded they were able to hop about for a few feet fairly fast 


erect > 
although none too steadily. When objects were moved near them they were 
able to see them and would try to hop away. A definitely negative reaction to 
light was noted on the part of the young. When in a box they would crowd into 
the darkest corner and when placed on the floor of a room they behaved in the 
same manner. It was of interest to note that in the latter instance they would 
sometimes have to go toward a window through which sunlight was entering 
to get to the darkest corner. This negative reaction to light and the tendency 

keep together for warmth probably is an important factor in keeping the 
young in the nest at this age, at least in the daytime. One of them squealed 
when removed from the nest to be examined and weighed. All of them jumped 

noises and squeaky sounds on this day The total mass of the young was 
ufficient to fill completely the nest. 

(2th day.—The young showed considerably greater ability to hop about. 
Their ears were held more erect and they appeared to react more to noises. 
When held in the cupped hands of the writer, they licked his fingers on several 

asions Their incisors were quit in evidence above the level of the rums. 
When the nest was first examined in the morning a small circular hole, about an 
inch in diameter, was seen in the center of the grass and fur plug covering the 
( [i was possible through this opening to see the back of one of the 
young which was bulging out of the crowded nest. 

[Sih day On the morning of May 24 two of the voung were missing. These, 

identally, were the smallest two. Judgir g trom the active behavior of the 
en aining three a howeve r, they had probably left the nest of their own accord. 
The nest, furthermore, was hardly of sufficient size to hold the five rabbits any 
On the first morning they were found, presumably the third day after 
1e average weight of the five was 25.5 grams Ten days later they had 


proximately tripled their weight, the average of the remaining three being 


Two of the young squealed when pulled out of the nest. All were able to 
hop rapidly and when placed in a box they hopped all about it looking for a way 


t, even standing on their hind legs at times. When some green clover was 





placed in the containe1 they nibbled at it Their reactions to light, however, 
were as negative as on previous days. Their ears were held erect and they were 

my] when any noise was made. 
{th day.—All the young were gone on the morning of May 25 and the mouth 


of the burrow was open. 
During the ensuing two weeks a number of young brush rabbits were noted 
within 150 yards of where the nest had been located. Most of these appeared 


about one-fourth grown as regards body weight and it was thought that some 
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probably were the young that were previously under observation. It was be- 
lieved that most of these young represented second litters as a good many brush 
rabbits about one-quarter grown had been observed in March in this same 
vicinity. 

In conclusion, from the foregoing observations it would appear that the young 
of Sylvilagus bachmani are born-practically naked, although the skin is probably 
heavily pigmented with the pelage about ready to break through if it has not 
done so already. On about the third day after birth the general coloration is 
blackish above, due primarily to the projection of the black tips of the hairs 
above the surface of the skin, the underparts being more or less naked with the 
skin pinkish-red in color. By the following day the pelage on the top of the 
head is sufficiently long to produce the normal grizzled appearance. The pelage 
of the back and sides does not attain this condition until about the sixth day 
By the time they are one week old they are fairly well furred. The ears open 


on about the eighth or ninth day and the eyes open on the tenth or eleventh day 


The ears are partly elevated at about the time the eyes are opened. Reactions 
to sound and to light appear to develop at the time the ears and eyes oper 
Young rabbits have a definitely negative reaction to light. All progression at 
first is by crawling. By about the ninth day, however, the ability to hop has 
developed and is used entirely in moving about. Young brush rabbits incr 

in weight rapidly. Those observed tripled their weight in ten days. It would 
seem that the mother’s milk is nutritious as the voung are fed only at night. tl 
female ney r coming to the nest in the day time The oung leave the nest whe! 
about 13 or 14 days old or roughly about two weeks after birth 

The question arises as to where young brush rabbits are born. Fro 

position of the known nests of members of this species, well out in the ope 


grassland where adults would not be likely to ven 
seem that at least in many instances the young are born away from the nest al 


transported later to such a pli ce by the femal Whvy astrictlv brush-inhabitin 


speci should bear its young in & nest some distai ce tro! b ishy cover Is I 
know! It may be, however, that the young are ifforded greater prot 
from ground-prowling predators in such location Most of our small cart 
occurring within the range of a brush rabbit are inhabitants of brushland in whicl 
they carry on a large part of their foraging activiti \ nest in the open, ther 


fore. may offer greater security to its occupants than one in brushv cove! 


California Academy of Sciences, San Francisco, California. 
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COLOR ABNORMALITIES IN THREE GENERA OF NORTHEASTERN 
CAVE BATS 
By Harotp TrApipo AND Peter FE. Crow1 
jurse of investigating the wintering sites of northeastern cave bats 
ng e past two vears, we have come across several abnormally colored 
that s em worthy of note part cular! sin Allen 1939, pp. 154-5 
d upon the rarity of such phenomena 
() nber 11, 1939, a melanistic pipistrelle (Pipistrell Osta Corne! 
! \luseum no. 3179 is taken in a tunnel of an abandoned mine in 
\\ (‘ount New Jerse Osgood 1938, p. 436) has pre oO ported 
nd duals from Vermont On ) men is a sooty blac ho nd 
bscuring the t fe ee the hacl TI hran 
| iwhout hy lly pi | ech eo ed area 7 Per ond 
9 nd ab the for eng bscured by bl K pigment 
Vy f f \y in Muse of Natu 
FQ520) oll d keh) bt ) Aitkin ( ! S19 Ihe 
1] | A - nisl 1 par shont 
n 1 lult r} nal port hain 
1 | { tl | 1 , sal 
ler } } ht hay } | thay 
| G30 ,07 | er] , { , 
j ite \\ I 1 1 
\ i 35187 hundred 
| ] \ ! Yn 7. 1940 | 
) | } » ) no } na 
. ne tl f ! 0 Vhe 
oi } i no r} } ) 
Ke nine th - i | that the 1 9 
} orl | } ( o ( Wi i! I | Iyt \ 
inothe ( ! l sp n (H. 7] NGO I 32 
nd Mr. Gerb R Ande ! Hiber 
| ( ! Ni J ( n Ne 1O410 The 9 ‘ } ; 
portior hu o ne he interfemoral membrane 
ori ick colo The pelage nderparts, with the ¢ ption 
Ngmented 
men of big brown bat, Ep f f \.\E.N.H. no. 135896 
the Andover mine December 31, 1939. presents a pecul vied pat 
ipparentlhy Is unrecorded Phe ying ind interfemoral membranes are 
n irregular, blotched manner in three distinet tones—the normal black 
ntermediate light grav, and clear areas in which plgment is quite 
CI {) see Plat In life, the face and ears presented a bizarre appearance, 
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COLOR ABERRATIONS IN MICROTUS AND PITYMYS 
By R. D. Owrn anp R. M. SHACKELFORD 


Normal meadow mice, or voles, collected from various localities, like wild 
mammals in general, show a series of fine gradations in intensity of coloration, 
In the voles these variations range from pale yellowish to dark brown or almost 
black and are associated with differences in the width of the sub-apical band of 
yellow pigment in the hair and in the relative numbers of coarse, solid black hairs 
ordinarily found on the dorsal and lateral surfaces of the pelage. This variation 
in color is often the basis of classification of subspecies and local races; it is usually 
the result of the accumulation of many micromutations and may be considered in 
general as quantitative variation of the agouti pattern, common to wild mice, 
rabbits, rats, pocket gophers, guinea pigs, and other mammals as well as to the 
species of Microtus and Pitymys. 

A distinction must be drawn between this continuous variation and the dis- 
continuous or saltatory variations known as mutations. The latter cannot be 
fitted into the continuous scheme; they are sudden, qualitative departures from 
type, the result usually of single macromutations. Some years ago Dr. L. J. 
Cole of the Department of Genetics, University of Wisconsin, began collecting 
mutant meadow voles, and kept a file of notes concerning their occurrence. Hi 
borrowed skins of mutant specimens from a number of museums and individuals, 
and turned the material over to E. E. Van Lone, then a graduate student, for 
analysis. Dr. Van Lone had not completed his study of the collection at the 
time of his death, and it was subsequently turned over to us. 

The present study compares 25 mutant specimens with similar mutants pri 
viously described in other rodents, particularly house mice. Sixteen of the 25 
specimens were Microtus pennsylvanicus; 7 of the remaining 9 were other species 
of the same genus. There were also two Pitymys skins, representing subspecies 
of P. pinetorum. The skins are listed in Table I and will be referred to by their 
catalogue numbers. A few that lacked museum catalogue numbers havebeen 
assigned arbitrary numbers. The meadow mice and the pine mice will be re- 
ferred to collectively as voles. Unless otherwise stated all descriptions are of 
M. pennsylvanicus. The nomenclature used on the museum label has been 
adopted without question, except in a few instances in which forms have been 
reclassified or renamed since the museum label was written. For these, the 
terminology used by Anthony (Field Book of North American Mammals, 1928 
has been adopted. 

A list of mutant genes in the house mouse is given in a recent report of the 
committee on mouse genetics nomenclature (Dunn, Griineberg, and Snell, 1940 
A good summary of house mouse genetics to 1931 is to be found in ‘‘ The Labora- 
tory Mouse” by Keeler (1931). Some years ago Dunn (1921) discussed the 
similarities of unit character variation in rodents in general. Recently Clark 
(1938) has published a summary of inheritance and linkage relations in Pero- 
myscus and has commented on possible homologies between genes in that genus 
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and in the house mouse. Color variations noted in wild animals by Poland 
(1892) have been tabulated and discussed by Jones (1923). 


WILD TYPE 


From the standpoint of our discussion, the color of the ordinary vole and that 
of the wild house mouse may be considered identical. Differences in detail exist. 
but these differences are of a much lower order of magnitude than the aberrations 
considered in this paper. Both forms are agouti; that is, their color is the result 
of the deposition of two pigments—yellow and black—in such a way 
that a typical hair is apparently black except for a sub-apical band of yellow. 
Sections show that yellow granules actually occur throughout the hair, but, ex- 
cept in the yellow band, their presence is masked by the simultaneous presence of 
masses of large dark brown or black granules both in the cortex and in the medulla 
of the hair These black granules are not found in the yellow band. 

In addition to the banded hairs, coarse solid black guard hairs are found on the 
dorsal and lateral portions of the pelage. The ventral surface is covered with 
finer hairs that as a rule are not banded. In a typical vole these hairs are dark 


rray; in the house mouse they are more yellowish 


ABERRATIONS 


The mutant skins studied include seven that may be classified as phe 
typically yellow, four black or nearly black, five so dilute as to be almost whit 
four white three agouti with white spots, one witl ‘‘silvering,.’”’ and one light 
brown Variability is encountered in most of these classes When both gross 


and histological appearance art considered, each class, ¢ xcept the last two, mus 


be subdivided into at least two distinct and more or less homogeneous groups 
For example, the seven vellow skins might on casual obse ry ation be arrang d il 

series ranging from light yellow through cream and brownish yellow to ricl 
orange-vellow More careful study shows that the series is not continuous; e 


amination of sectioned hairs and comparison with similar types of yellows of 


known genotype in the house mouse provide a basis for separating the yellow 
voles into classes. ‘These classes are discussed under headings indicating th 
known mutations in house mice that most nearly resemble those of the voles di 
scribed No implication is intended that the mutations in voles'and in hous 
mice so classed together are necessarily homologous The detailed resemblance 
of two mutants in different genera may suggest that the genes producing the 
mutations are homologous, but in the absence of breeding tests further specula- 
tion based on the assumption of homology in most cases is not justified. The 
direct establishment of gene homology between voles and house mice will be 
impossible until a suitable technique for proving gene homology is developed, or 
until a means of crossing members of the two genera is discovered. 

Obviously, in view of the low frequency in the wild of mutants showing dis 
continuous variation from type, the probability that two mutations of this sort 
will be found in the same individual is low. With the exception of four of the 


skins, each can logically be considered as the result of a single macromutation. 
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Three of the exceptions are very dark skins, to be discussed in their turn. The 
if urth was the light chocolate, which could only be compare d with a house mouse 
homozygous for three recessive mutations. 

YELLOW 


Lethal yell Three of the yellow skins (nos. 1, 24020, 15031; P. p. scalop- 





ved to be histologically and phe noty pically similar to skins of house 
heterozvgous for the dominant factor lethal yellow (A). This factor in the 
se is lethal when hor 1OZYZOus The hair is a rich orange yellow and is 
led Tl ventral surface of the p lage is a somewhat lighter ve llow than 
the dorsal surface. Large orange granules al in shape, are found in the 
lnila « the hair Che ire scattered irk | lish in ap- 
nei in the r dulla und , few n he corte roup Ol 
y } r¢ ib] riation lr oO! "aly y 10 | 031 the dark 
g he purplish ca ound in the dark granules of the other skins; in 
no. 1) the orange spheres are markedly darker. Dr. Cole’s interest in 
. nitiate vy specimen 1 94020 Chi ole 1 found by a 
( vy of Sycamore, Illi bout January 6, 1910, and was sent 
1 W Sycamore, to Dr. Frank Smith of th 
lr S th kent the wi 1 attempted to breed it to normal 
| es On June 17, 1910, Dr. Smith sent it to Dr. 
( in proge! m the mutant without success 
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Other yellows.—The remaining two yellow skins are not comparable to any 
known mutants in house mice. One (no. 156887; M. ochrogaster) is superficially 
similar in color to those described above, but histologically it shows little re- 
semblance to them. A few discrete orange granules are in the medulla (these 
are much smaller than those found in lethal yellow mice), and clumps of dark 
pigment occur in many cells. The clumping of the pigment would indicate the 
action of a factor similar to the dilution factor in house mice, but no factor is 
known to dilute the wild color to yellow in this fashion. The remaining yellow 
(no. 1295) is the only one in which the hairs are distinctly banded. The hairs are 
cinnamon buff in color with wide white bands and with bases of light gray. 
A few white hairs are sprinkled through the pelage. Sections show that the 
pigmented parts of the hairs contain brown granules, some shading toward 
orange. The granules are larger than those found in pink-eye dilute mice, and 
smaller than the yellow spheres in lethal yellow mice. 

None of the yellow skins resemble histologically the recessive yellow (non-ex- 
tension, ¢) found in rabbits. Dunn (1921), on the basis of the gross phenotype of 
the skins he examined, concluded, however, that this restricted yellow occurs in 
M. pennsylvanicus. 

In a letter from Dr. W. M. Barrows, dated December 17, 1912, reference is 
made to two yellow meadow voles captured near Columbus, Ohio, shortly before 
that date. We have no further description of these mutant individuals. Seven 
other yellows have been described in the literature. Four were P. Pp. 8 alopsoide 8 
described by Hatt (1930) as “‘a case of the restricted yellow mutation already 
widely known in rodents and other mammals.” If Hatt’s diagnosis be correct, 
these yellow pine mice are quite different from the yellow voles we studied, but in 
the absence of histological data definite conclusions in this respect must be 
reserved. Warren (1930) describes three yellow M. pennsylvanicus skins ac- 
quired by the Royal Ontario Museum of Zoology. 


BLACK 


Non-agoutt.—One of the four black mice (no. 11394; M. operarius) is similar in 
detail to non-agouti (a) house mice. It is solid black showing no evidence of 
an agouti pattern. Large ellipsoid black to brownish granules occur in larg 
numbers in the cortex and in the medulla of the hair. This histological situation 
is identical with that found in non-agouti house mice. Murie (1934) describes a 
black M. 7. innuitus from St. Lawrence Island, which also seems to be similar to 
non-agouti house mice. 

Other blacks.—The three remaining black skins (nos. 95794, 89710, 115707; 
M.drummond?) are not comparable to non-agouti mice because of the presence ol 
agouti hairs in considerable numbers on the head and sides of the body. Histo- 
logical study did not help in classifying these animals, because the black hairs on 
the back seemed to be typical non-agouti, while the agouti hairs seemed identical 
with normal agouti. A gene in rabbits, called dark extension (E”), produces an 
effect similar to the condition encountered in these three mice. But a similar 
effect is achieved in certain wild races of Microtus, presumably by the accumula- 











OWEN AND SHACKELFORD—COLOR ABERRATIONS IN MICE 311 


tion of small mutations affecting the intensity of pigmentation. We are not 
‘ystified, therefore, in attempting to classify these skins on the assumption that 
they are the result of a single mutation. 


VERY DILUTE 


Extreme dilution.—The extreme dilute (c°) house mouse looks like a black-eyed 
white in which the hair is apparently slightly stained or dirty. No yellow and 
little black or brown is found in the coat. More intense pigmentation persists 
around the ears and tail. Sections of hairs from the head of an extreme-dilute 
mouse show little pigment, but occasional large granules of black or dark brown 
occur in the medulla. 

Five of the Microtus skins are very dilute. Three of them (no. 147742, 222, 
and 7780) are phenotypically and histologically similar to extreme-dilute mice. 
Histologically they are completely non-yellow, and the pigmented hairs con- 
tain black or brown granules in varying quantities. The distribution of more 
intensely colored hairs in the pelage is like that of extreme-dilute house mice. 

Other very dilute skins.—The two remaining very dilute skins (nos. 169926 and 
169927; M. montanus nanus) are not strictly comparable to the extreme-dilute 
house mouse. The distribution of pigmented hairs is the same, but these hairs 
appear to be dilute yellow and not gray as they are in ordinary extreme-dilute 
mice. The pigment is present as small brown granules like those found in pink- 
eye dilute mice. No true yellow pigment was found. This condition might 
result from the interaction of two or more known mutant factors in the house 
mouse, but it seems more probable that these mutant meadow mice represent a 
single mutation more extreme in effect than ‘“‘extreme dilution’ in the house 
mouse. Ivory (7) deer mice, described by Clark (1938), apparently are similar in 
gross appearance to these very dilute 1. m. nanus skins. Ivory mice have pink 
eyes, and the adult coat is sooty or yellowish white. We have no record of the 
eye color of these mutant voles, nor any knowledge of the histology of ivory hairs, 
but the existence of a single recessive mutation in P% romyscus, producing a 
similar effect, is indication that a single mutation may be responsible for the very 
dilute yellow color of these vole skins. The fact that ivory is not a member of 
the albino series serves to disprove the assumption frequently made without 
breeding tests that a dilution of this sort is probably an albino allele. 

Svihla and Svihla (1928) have described a mutant M. p. pennsylvanicus, which 
they believe “‘represents a deviation as great for pennsylvanicus as extreme dilu- 
tion does for the house mouse.”” They conclude that the albino series in Microtus 
probably consists of at least three allelomorphs, although they present no breed- 
ing data to support this conclusion. 


ALBINISM 


Three skins (nos. 2, 3, 17729) are pure white, and the records indicate definitely 
that these specimens had pink eyes. Albinism in the meadow mouse has been 
recorded several times in the past. Hatt (1930) describes an ‘“‘albino” M. p. 
pennsylvanicus, but does not mention the eye color of his specimen. English, at 
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a meeting of the Zoological Society of London on November 28, 1905, “exhibited 
and made remarks upon a living albino Field-Vole (Microtus agrestis) which had 
been captured last July in Wales.”” Warren (1929) refers to an albino dwarf 
vole, M. m. nanus, and is inclined to think that this condition is rare in this genus 
His specimen had pink eyes. Dunn (1921) also noted the occurrence of albino 
meadow voles. 
The following records of albino Microtus mutants occur in our files: 
1. J. E. Wodsedalek caught a white vole with pink eyes under a haycock in th 
summer of 1898, in Kewaunee County, Wisconsin. He kept it alive for 


It 


about two months. 


i) 


C. M. Bennett saw a white mouse, probably Microtus, in his orchard in 

Seneca County, New York, in the summer of 1907. He did not catch it. 

3. George Hutton some years before 1910 caught two pink-eyed white meadow 
mice at Hill Farms, Madison, Wisconsin. 

1. N. A. Wood, in a letter dated 1920, reported that about 1880 he « aptured a 
pink-eyed white vole while haying near Lodi, Wisconsin. 

5. An albino vole (species ?) is in the collection of the Natural Science Mu- 

seum, University of Berlin. 


BLUE-EYED WHITE 


One skin (no. 4) would have been classed as an albino if the record had not 


stated that the mouse had blu eves. This skin, the property ol Dr. Manton 
Copeland, Bowdoin College, was not labeled, but was accompani d by a not 
carrying the following excerpt from a letter from C. E. Choate (presumably the 
collector), dated August 10, 1927: “ .. .field mouse caught by men haying neat 
Brunswick, Maine. It had blu eyes OI a light blue color, not red as I rather ex 
pected it would have.” The hair of this mouse was con pl tely devoid of pig- 
ment. No blu eyed white has been discovered in house mice, but a facto pro 
ducing this condition, called Vienna whit , is well known in rabbit 


WHITE SPOTTING 


Two types of white spotting are known in house mice: dominant or ‘broken 
spotting, and reces ive spotting (5 or “‘piebald.”’ There are two allelic factors 
for dominant spotting, one W) lethal when homozygous, and :th« ther (Vi 
viable when homozygous. Heterozygotes for dominant spotting show brok 
spots of colored hair in an otherwise white skin. There is considerable roaning at 
the edger s of the colored areas. The spots produce d by the facto yr recessl 


spotting, on the other hand, are usually unbroken areas of white with little r 
ing at the edges. The recessive spotting factor is not completely recessive to its 


] 


wild-type all | .. the het« rozy rote oiten showing a small bellv-patch of whit 


Two factors for recessive spotting and one for dominant spotting are known in 
Peromyscus (Clark, 1938). 

Two Microtus skins (Plate I) showed spotting similar in appearance to 
“broken” spotting in the house mouse. The pigmented hairs are agouti and 


occur in broken spots with conspicuous roaning at the edges. In one of these 














OWEN AND SHACKELFORD—COLOR ABERRATIONS IN MIC] 313 


1653) the pigmented areas are confined to th dorsal region, extending in a 


egulat stripe from the ears to the base of the tail. The head, from the 
d ind the ears are agouti The re is also some roaning on the right 
the other (no $2257), a larger portion of the skin is white: there is 
ng on the sides and a light irregular streak of roaning with agouti 

9 the back from the lumbat region to the base of the tail The bases of 
heavily sprinkled with agouti hairs, as is the head from the eves for 

he remainder of th head is a light roan 

Lining spotted skin no. 12713; VV califo nicus) has a small white spot 
to and behind the right fore-leg. We hesitate to list this skin as com 


vith anv known type of inherited spotting since there is some possibility 


small spot is a result of injury 





Skins V g wil : g 
SILVI N¢ 

rom Switzerland, labs led V/ cl mans (no. 6428) has an inte rmx 
hite and agouti hairs The spi nkling of white hairs is esp cially genet 
e lumbar region, but white hairs occur all ov er the dorsal and lateral 

he pigmented hairs are tvpical agouti This silvering is like that 
house mice homozygous for the recessive m tation silve) Grizzled 

{S¢ Clark, 1938 Is also similar to silve) in the houss mous 

DILUTI NON GOUTI BROWN 

cn (no. 15397: P p. auricula sa light chocolate, indistinguishable 


ippearance and In histology rrom house mice homozvgous for the com 


of dilution (d), non-agouti (a). and brown (hb Very little pigment 
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occurs in the cortex of the hairs but clusters of dark brown granules ire 
through the medulla If this mutant is the product of the action « 
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HYBRIDIZATION EXPERIMENTS BETWEEN PEROMYSCUS POLIO- 
VOTUS AND PEROMYSCUS MANICULATUS 
By MarGARET LIEBE WATSON 


; 


Siiece il crosses between the beach-mouse (Peromyscus polionotus) and the 


P. maniculatus) have been reported by Sumner (1930) and by Dice 


933 [he number of offspring previously obtained, however, are too few to 
vhether a disturbances of sex ratio o1 rtilityv in the hybrids results. 
In the study here reported the following n thod of mating was used. Vaginal 
females were taken daily, following the technique of Clark (1936 
nimal came into estrum Then the female was placed with the male 
r the female had re iched diest n The mal as then removed 
llowed to remain in the cage until she either produced offspring or 
pregnant All the mice employed in the attempted species 
( been proved fertile in matings with members of their own 
| rir rn ni ( j | Orato! Tf Vertebrate 
| ‘ \I — 
e need in the P nol is rhoadsi taken 
CCG oar mann st ty Florida. The deer-mice b 
' ” n the western 
} rhe . Os le | nging to the 
| 1. Sou Dakot " \"\ ng () Vel hre h 
: luced young. 1 g betwe dsi femal 
¢ ( VI na: N« h D itter WV l { 1 on Sep- 
7 ll « } ng | nd t¢ On October 
37 ng with anotne ( S <, th male was 
} large « rvo ! 

Ose hy ( r ‘ ( ited ti dee} MOUSE 
pecies arte? ae, baird l } , and / Seven of 
ngs were successful. These included one mating with each of 

stocks. and two matings with an osqood stock from the Black 
Hills of South Dakota A total of 12 litters were obtained Nineteen of the 
spring p luced remained alive for at least one month; 16 others died soon 
The sex ratio of the surviving F hybrids, 10 females to 9 males, 

g expectation for a 1:1 ratio 
Of fou ckeross matings of F,; hybrid females to deer-mouse males, three were 
essf producing a total of 41 young in 12 litters There were 20 females 
2 ules, again the expected sex ratio. Of six backcross matings of F; 
es with beach-mouse males, four were successful, and 17 young were 
10 litters. Seven of the backcross young were females and 10 
lhe F,; hybrid males were somewhat less fertile than the females. Of six back- 


oss matings of F; hybrid males to deer-mouse females only one was successful. 
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From this mating five young were produced, one of which died at an early age, 
Of the remaining young, 2 were females and 2 were males. Of four backcross 
matings of F, hybrid males to beach-mouse females only one was successful 
This produced two young, both of which died soon after birth. 

Twelve matings were made of F; males to F; females, and of these, seven suc- 
ceeded. Twenty-four F; young were produced in 9 different litters. Ther 
were 11 females and 13 males. 

This study confirms the statements of Sumner and Dice that crosses between 
the beach-mouse and deer-mouse can be obtained, although with some difficulty 
A greater proportion of successful matings was obtained when beach-mouse males 
were mated to deer-mouse females than in the reciprocal cross. In the cross be- 
tween beach-mouse males and deer-mouse females, only 1 of 23 matings was sue- 
cessful, and none of the resulting hybrid offspring survived to maturity. 

The failure of most of the matings between beach-mouse females and deer- 
mouse males may be due in part to the small size of the beach-mouse and the 
presumably large size of the hybrid embryos. In support of this presumption 
may be cited the one instance when a beach-mouse female was found dead with 
three embryos in her uterus. The fact that this same female had earlier given 
birth to a litter of living hybrid young indicates, however, that difficulty in par- 


turition is not the sole reason for the failure « 


f these hybrid matings. 


The sex ratio of the F, hybrids seems not to vary from the normal, since 10 
females and 9 males reached maturity. A greater proportion of female than of 


male F; hybrids proved to be fertile in backcross matings. 
les 


brid females produced young, but only 1 of 9 hybrid ma was fertile wher 
crossed. \ higher degree of fertility was obtained by mating thx F, hybrids t 
gether, when 4 of the 9 hybrid males proved to be fertile. The rather low fert 


of the male hybrids obtained from this species cross may not be significant. It 
certainly is not comparable with the complete infertility of the F; hybrid mal 
obtained in the cross between the species truet and nasutus Dic and Liel 


1937 
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A COLLECTION OF BATS FROM THAILAND (SIAM) 
By H. Haroutp SHAMEL 


The bats discussed in this paper were collected in Siam by Dr. Hugh M. Smith 
and H. G. Deignan Dr. Smith spent about 11 years there, from 1923 to 1934, as 
| 


Adviser in Fishes to His Majesty’s Government. The collecting of zoological 


the U.S. National Museum (sponsored by this institution) was in- 


the aid of a native 


dent | to his advisory work and was carried on through 


llector, Layang Gaddi, who had collected considerable material for museums in 
he M region 


Mr. Deignan spent the years 1935 to 1937 as an instructor at The Prince 
|’ llege at Chiengmai While there, he collected natural history speci- 


mens under the sponsorship of the | S National Museum 


The bats collected represent 11 genera and 25 species and subspecies, three of 
which are new. Special notes on the genus Pachyotis are included. 
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iriver! heas kang 
S Pe sul Sian 
N g ] I llage near Sr cha, Sout! tS 
g r Nang R lake off N yn Nayok Ri Ce | Sian 
cS , iNage between Muek Ls 1 Pak Chong, East Siat 
P M Yom R er, Prae P: in N n Si 
S Ss Sichor Sou is Bar P su Si 
Sing Sonekla or Songkhiea vn on Peninsular Si 
( g ‘I taheng Distri 


SPECIES ACCOUNTS 
Emballonura monticola monticola Temminck 


Emballor 1 monticola Temminck, Van der Hoeven, Tijdsch. voor Natur. Gesch., vol. 5 
25, pl. II, figs. 1, 2, 1938-1939 


Java 
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Specimens examined.—26, all from Siam: nos. 253048-49 Kao Luang, Nakon Sritamarat: 


nos. 258970 75, Kao ( hong: nos. 255832-35 Seechol: nos. 258962 969, 258076. Kao Soi Dao all 











in alcohol. Five skins with skulls, nos. 255770-71 Seechol: 3 skins with skulls, nos. 253471-3 
Kao Luang 

Veasurement: Six skulls and 3 skins: head and body. 45.8 17.2; tail, 10.0-10.5: tibia 
16.8-17.0; foot, 6.8-8.0; forearm, 45.5-46.6: 3rd metac irpal, 38.6-40.5; 5th met carpal 
31.5-32.2; ear from meatus, 12.8-14.0; ear from crown, 10.2-10.5: skull, greatest lengt] 
13.6-14.8; condylobasal length, 11.2-13.0; interorbital constriction, 2.8-3.2: breadtt 
braincase, 6.6-7.5; depth of braincase, 5.5-6.0; maxillary tooth row. 5.2-5.2: man libul 
tooth row, 5.5-5.8 

Taphozous melanopogon fretensis Thom 

Taphozo melanopogon fretensis Thomas, Jour. Bombay Nat. Hist. Soc., vol. 7, p. 5 

August, 1916 

T'ype locality.—Pulau Terutau, Straits of Malac¢ 

S] } ‘ ? sixty-six specimens all from Siam: 50 skins wi ym Bang 
ko no 229, 251722-729 210-219, 221730-739, 251740-744 2 skins 
with skulls from Chiengmai (nos. 266603-604 } I l ils from B ‘a Tup (1 
261092-94 Oo SKIN and ill from Ko Chang (no. 267261 7 specimens in alcohol 
Ss P I 713); 3 specimens in alcohol f Pa Tup (nos. 267279-281 

A wid iation in « noticeable in the hey are all mo , 
fros brown, bo | é d bel paler on tl 1 n on the bax S 
the mal e black beards; of 25 males. 11 are beard 

Ve r | rel f 5 skir head 1 bod 72.8-83.5; tail, 21.2-27 t 
23 .0-24.8 11.0-13.0 rear 67.0-69.0: 3rd me |. 60.0-62.0: 5t n ( | 
7.0 )D- « fr 20.0-21.2: ear om ¢ ) l 5-15.5 | rem f 7 Lis 
greatest leng 21.2-22.0: eondvlol il length, 19.2-20.5- ir rb | l 8-5.8 
readtl br ‘ ).8-10.4: depth of braincase. 7.5-8.2 illarv tooth 1 8 9-99 
mandil t ht 9 6-10.0 

Megaderma spasma minus Anders 

Ve Andersen, Ann. M N H ), vol. 2, p. 383, O 18 

Ty / And es not specif ( ity He g S 
( Y 

Q ‘ 3) S ! 2532 la Chang 1 R Ys) 
I 953523 Raheng District. Siar loc 

} H 72.0: f 16.0 t1.U (all heid measu I 

a] 0 Ss ( leng 24.6-25.0; « lobas t 22.2-244 

} oo 2-7 ill ) r r{ 16 

| i ligt I I ( )] tl I { _ Pe 5 yt 5 i VU 4 

Lyroderma sinensis (Andersen and Wroughto1 


Eucheira ner Andersen and Wroughton, Ann. Mag. Nat. Hist.. ser. 7. vol. 19. p. 136 





vy d p.i 
February, 1907 
Lyrod Wrought Jour. Bombay Soc. Nat. His 25, p. 580, 1918 
Type locality Ar Fukien, Chir 
Specimens examit One in aleohol. no. 256903 ym Si vithout defir lo« ty 
Veasurement Head and body, 87.5; tibia 37.0; foot, 18.5; forearm, 71.6; third meta 
carp 52.2; 5th metacarpal, 63.0: « ir from meatus, 35.¢ ‘ear from crown, 31.5: total le [ 
of nose leaf, 15.0. Skull: greatest length, 30.5; condylobasal length. 27.0: interorbital 
constrictior 5.8 zygomatic breadth 16.4: bre idth of br Lincast 12.5; depth yf brain case 
12.0; n ll t tl 0 11.5 mandibul r tooth row, 12.8 
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Rhinolophus acuminatus Peters 


tus Peters, M. B. Akad. Berlin, p. 308, 1871. 


1—Seven specimens in alcohol, nos. 254766-772, all from Singora, 


in no way separate these bats from the typical Javan form, of which the U.S. 


two skins, three skulls, and three specimens in alcohol. There are 








ywwn and red. Dried alcoholic specimens in the dark phase match the 
Che fur is rather short and unicolor to its base, the hairs with light tips. 
elly hair ire longer tl those on the back The red phase is near 
dg 1912); the brown } se, near Mummy Brown 
Head and bod 10 .4—54.2 il, 20.0-23.2; tibia, 18.8-20.5; foot, 9.8-12.2; 
ird metac rpal 35 .5-37.5; 5 I carpal, 37.2-38.6; ear from meatus, 
ywwn, 13.0-18.5 Skull: gre est length, 20.5 22.0; condylobasal length, 
tal eadth, 2.4-2.6; zygomatic breadth, 9.6 10.2; breadth of braincase, 
braincase, 7.0-7.6 nteorbital breadth, 5.6-6.2; maxillary tooth row, 
t 8 2-9 4 
Rhinolophus celophyllus Pe $ 
Peter Proc. Zool. Soc. Lond n. 426. p 35. 1866 
vo ski h s 3s. no. 267255, from Koh Chang (Island) off 
S l 67260 skin and skull from Chiengmai in northern Siam 
because of t lividual differences between these two speci 
255 1s str ingly « ed \ yund face, rostrum, and lower back of 
| color extends from eat | lder to middle of back, forming an 
na t y of he ist behind ears), entire underside, ex 
mbe tidgw 1912 Middle of the back more golden; throat 
bases of hairs lers ontrast sharply with the bright colored tips 
( an } s of bac ( mon brown without reddish 
nder side } buff bi n, much lighter than the back; throat 
} } S ( ng t I S ( occur on those along both sides 
rallel 1 ( nnectir at upper edge 
g \ rl 1 by terminal leaf; terminal leaf 
ng well for rd over connecting process and thickly covered with hair 
I ) No. 267260 fr Chiengmai: supplementary nose 
( 0. 267 
skulls differ i rm of reg I of nasal swelling. In no. 267 
g is region fl nd det | below level of nasal swelling, its sides, 
nd extension forward of t! wittal crest, not ridged nor bea led In 
engmai: region behind nasal swellings scooped out and two arms formed 
of sagittal crest beaded, each with well developed point on each side 
een tip and region where crest divides. Canines in both skulls slender; 
Koh Chang tip of lower canine curves forward 


5, 48.5; tail, 





Of nos. 267255 and 267260, respectively: total lengtl 





8 5: forearm. 46.2. 41.0: tibia, 21.6, 22.0. Skull: greatest length, 21.0, 
length. 18.6. 17.5: zygomatic breadth, 9.0, 9.0; interorbital constriction, 
braincase, 8.5, 8.2; depth of braincase, 6.6, 5.2: breadth of nasal swelling, 
oth row, 8.0, 7.5; mandibular tooth row, 8.5 7.6 
ned [wo 
is a distinct form of the genus Rhinolophu In the hood-like formation 
f. it differs from all other Rhinolopl examined 
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Rhinolophus minutillus Miller 


Rhinoloph us minutillus Miller, Proc. Biol. Soc. Washington, vol. 9, p. 41, Feb. 26 1906. 
T ype locality -Siantan Island, Anamba Islands. 
Specimens examined.—Five, all from Siam: nos. 254763-764 in alcohol without definit 
locality; 2 skins, nos. 260606-607, from Chiengmai; one in alcohol, no. 252875, from Nal 


Nayok 


Color Back near Olive-Brown (Ridgway, 1912), bases of hairs only slightly lighter 
color than tips; entire back sprinkled with light tips. Belly buffish gray with bases 
hairs slightly darker than tips. Fur everywhere short (shorter than in specimens of R 
blyth zechwanus Coloring dull as compared with that of R. b. szechwan 

Measurements (Average and extremes Head and body, 40.0 (35.2-43.0); tail, 17 
(16.5-18.5); tibia, 16.2 (14.8-16.2); foot, 7.0 (6.5-7.5); forearm, 39.6 (37.0-40.0); 3rd 
carpal, 29.0 (27.0-30.0); 5th metacarpal, 30.0 (28.0-30.6 Skull: greatest length, 16.0 


(15.5-16.2); econdvlobasal length, 14.0 (13.6-14.0); breadth of braincase, 7.1 (6.8-7 
of braincase, 6.5 (6.2-7.2); maxillary tooth row, 6.0 (6.0-6.0); mandibular tooth row, 6 
(6.0-6.5 

Remarks The specimen from Nakon Nayok seems a little smaller in some body meas 


urements and length of toothrow; but the skull was so badly broken it was impossible 


take cranial measurements 

The skull can easily be mistaken for that of R. blythi, although, judging from skulls 
R. b. szechwanus and R. b. calidus, the tooth row of R. minutillus is slightly longer. TI 
longer fur of R. blythi and the brighter, more sharply contrasted, color of the under fur ar 
hair tips are distinctive characters So is the form of the connecting process straight o1 
its upper and lower sides in R. minutillus; convex on the upper and concave on the lowe 
sides in R. blythi szechwanus and R. blythi calidus The terminal leaf in R. minutill < 
sparsely covered with short black hairs, whereas in R. blythi it is well covered with rath 


long light colored hair 


Rhinolophus morio morio Gray 


Rhinolophus morio Gray, Ann. Mag. Nat. Hist., vol. 10, p. 257, 1842. 
Type locality.—Singapore, Straits Settlements 


Specimens examine | Two skins, one, no. 253456, from Kao Luang, 





the other, no. 256897, from Khun Tan, Siam proper; also one in alcohol, 
Lam Ton Lang, Siam 

Measurement Head and body, 82.0: tail, 58.0: tibia, 39.2: foot, 17.5; forearm, 74 
8rd metacarpal, 48.2; 5th metacarpal, 60.0; ear from meatus, 38.8; ear from crown, 32.5 
Skull: greatest length, 32.8; maxillary tooth row, 12.8 

Remarks.—The long, smoky brown, wooly fur sprinkled with gray tips makes this Rhino 
lophus distinctive . The tooth row is longer than that of R. rouzi sinicus and the i dividu 


teeth are considerably larger 


Rhinolophus rouxi rouxi Temminck 


Rhinolophus rouzi Temm‘nck, Monog. Mamm. II, p. 30c, 1835-1841. 
T ype locality Calcutia, India. 
Specimens examined.—Two skins with skulls from Nongkhor, Siam, nos. 252208-252209 
M easurements.—Tibia 20.8-21.0; foot, 11.2-11.8; forearm (both broken); 3rd metacarpal 


27.0-39.5. Skull: greatest length, 20.6; upper tooth row, 8.2-8.8 





Remarks.—There are 15 skins of Rhinolophus rouzi sinicus (red phase) from Fukien in 
the United States National Museum collection. The two specimens from Siam cannot be 
distinguished from these except for their larger size. The fur is quite short, rather wooly, 
and unicolor to the base on the back. The belly fur is lighter colored and has still lighter 
tips. The tooth row is longer than that of R. rouzi sinicus and the individual teeth are 
considerably larger 
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Rhinolophus trifoliatus Temminck 


Temminck, Monog. Mamm. I], p. 27, 


] 


, from Seechol, Siam One s} 


Drane betwet 


‘he skull 


unges and the lace-like mem 


Che long phal: 


est le ngth a+ 


Forearm, 53.0; skull (grea 


pit just behind the four nasal swellings. The two middk 
gether rhe sagittal crest is prominent on the frontal 
uppear as it progresses backward. The fur is dirty buff 
dull brown; underparts, slightly lighte 


Hipposideros armiger debilis Anderse1 


armiger debilis Andersen, Ann. Mag 


Wellesl 


nee 
l 
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Two, one in alcohol, no. 258950, from Kao Soi Dao, Siam, and one 


ull only, no. 251715, from Bangnara, 


n them are distinctive 
is characterized by the 
» swellings are situated 
of the skull but 


region 


at the base and lightly 





ned.—Four skins h skulls, t s. 260596-7, from Mae Klang Water 
vO os. 260598-99. fr Ancka. S 
There are two color phases, a light brown and a much darker browr Che fur 
s lored, brow: the bas I] le buffy band that in turn i 
I lark brown ban he } I I é irs back give the 
s} \ her wide. lig cape « nds well down on the 
inderparts are slightly lighter tl he ba The light tiy g of the dorsal 
nective as compared with H 9 ge size of this bat makes it easy 
1] rth. 98 165.5: f 16: ¢ ] ot} f skull. 34.2 
Hipposideros cineraceus Blyt! 
3 Journ. As. Soc. I g 1. 22 10, 1854 
4} ne y Ply ] Dad C} \ T 
rh t ' T ZH0b0( s—Hird t { engmal 
, nd skull. no. 25171 ne st Siar 
‘ lengtl 7 .5-39.0 94 5-27.0: f ,.0-6.0 1 measure 
54.5-35.5: go ( ngth ol 5.0-15.0 | N i 848. 
I ns from Chieng I : s ldish | nd a duller 
of t) W picuously through the 
I p he | rs « the skin { P ry So *h darke near Mummy 
1912) thar } yne fre ( i: the belly is pale whitish, lightly 
Burt 1 Bor g I 
Hipposideros gentilis sinensis Anderse 
ner Andersen. Ann. M N H s 9 . 2 80, Oct., 
( chow. Fo-Kier (hir 
é ned Three skins. nos. 260610-611 and 267258. from Chiengmai: 5 in 
2869-87 rom N yn Navok: 10 le 1. nos. 252880-889. Nong Ri; 
rotal length, 43.5-49.0; tail, 23.0-31.0; f 6.0-8.5 (all field measure- 
11.0-42.6. Skull: greatest length, 17.0-17.6 
il e color phases occur in this bat rea, d-brown, and drab-brown The 
ms to predominate Of the 18 speci s, 12 are in the red phase, 3 in the 
yhase nd 3 in the drab-brown phas« 
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Hipposideros diadema masoni (Dobson) 


Phyllorhina masoni Dobson, Journ. As. Soc. Bengal, vol. 41, p. 338, 1872. 

Type locality.—Moulmein, Tenasserim. 

Specimens examined.—Six; skin and skull, no. 255767, from Seechol ; 2 skins, nos. 258945-6, 
from Koh Lak; 1 in alcohol, no. 252876, from Nakon Nayok; 2 in alcohol, nos. 258951 and 
254765, without definite localities. All are from Siam. 

Color.—There are two color phases: (1) pale yellow or buff, with reddish brown tips to the 
hairs (these tips considerably lighter below than above), and (2) pale buff, with dark brown 
tips to the hair on the back, near Prout’s Brown (Ridgway, 1912) and a much paler brown 
with still lighter tips to the hairs, on the belly. A conspicuous buffy shoulder spot is pres- 
ent. Individual hairs of the back in the light phase have a narrow, pale brown base, fol 
lowed by a buff band and a reddish brown tip. Under parts are like back but all colors 
are much paler. In the brown phase the arrangement is the same, but the colors, especially 
the brown, are much deeper. The buffy under color is clearly visible on the shoulders, 
producing a mantle 

Measurements.—Seven specimens: head and body, 82.5-116.5; tail, 45.0-52.0; tibia, 29.0 
34.8; foot, 16.0-20.5; forearm, 82.0-89.0; 3rd metacarpal, 60.0-68.0; 5th metac urpal, 55.0 
60.0. Skull: greatest length, 30.5-33.0; condylobasal length, 26.2-29.4; zygomatic breadt} 
17.2-19.5; interorbital constriction, 3.8-4.5; breadth of braincase, 11.2-11.8; depth of brain- 
case, 9.0-11.4; width of nasal swelling, 9.5-10.5; maxillary tooth row, 12.2-13.0; mandibula: 


tooth row, 13.6-14.0 


Remark The skin (dark phase) from Seechol, Peninsula of Siam, can be matched witl 
two skins of the typical race from Java The two skins in the light phase from Koh Lal 
now united with the mainland, match light colored individuals of H. diadema vicarius from 
sorneo 


f 


From a list of comparative measurements I have made of these bats and the Java 


form, it is evident they are similar. The skulls of the Javan race are slightly larger. G 


est length of the skulls of those from Siam is 31.2-33.0 (4 specimens) as against 33.2-34.0 
(3 specimens of those from Java; condylobasal length, 28.2-29.4 as against 30.0-31.0 
maxillary tooth row, 12.2-13.0 as against 13.0-13.5. I see no difference in measurements 


the skins. I have had three adult skins and skulls of H. diadema diadema and three young 


for comparison 


Hipposideros larvatus grandis G. M. Allen 


Hipposideros larvatus grandis G. M. Allen, Records Indian Mus., vol. 38, pt. 3, p. 34 
Septem be . 1936 
Type locality.—Akanti, Upper Burma 
Specimens examined rhree skins and two skulls, nos. 267259, 267262-63 I on 
holic, no. 267277, from Chiengmai, Siam 
Measurement Total length 69-71 : tail, 34-35 (fi ‘ld measurements); forearm, 62.0-66.2 
foot, 13.2-13.5 Skull: econdylobasal length, 20.5-20.5; maxillary tooth row, 8.6-8.8 
Remark Some question has arisen as to the relationship of Hipposideros larvat 


grandis Allen from Upper Burma and Hipposideros larvatus neglectus Sody from Borne 
30th descriptions appeared in print the same year and both bats are large forms of H 
larvatu ( omparison of a series of skulls of H. larvatu neglectus from Borneo wit! 
, hl, 


series of H. larvatus grandis from Siam shows that H. larvatus neglec V 
larger animal. Condylobasal length of skull of H. larvatus neglectus, 22.0-22.2; maxillary 


tooth row, 9.5-10.0; the same measurements of H. larvatus grandis: 20.5-20.5, : 


tus 18 considerabl 





The color of grandis differs from that of neglectu as follows: much lighter in color, 
the mantle on neck and shoulders, the hairs of which are a pale buff and contrast strongly 
with the brown grayish tipped hairs of lower back; hairs of belly also paler. Hairs of mantle 
of neglectus are tipped with dark brown, with little contrast between mantle and dark 


brown of lower back 
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Myotis adversus continentis new subspecies 


Type.—Female, adult, skin and skull; no. 251718, U. 8. National Museum; collected at 
Bangkok, Siam, August 8, 1926, by Dr. Hugh M. Smith 


Geographic distribution.—Known only from the type locality. 
Character Distinguished from the typical form from Java, by smaller foot, 11.0 as 


st 12.1 (after Dobson), and shorter tooth row, 5.5 as against 6.0 (from photograph of 





he type skull The skull is smaller throughout than that of M. carimatae 
Fur velvety and short, bicolor, but with colors not sharply contrasted; back, grayish 
fawn. or grayish brown, the hairs darker brown basally; color of under parts much lighter, 


yn of vent and sides of abdomen below the 





the tips of the | iirs pale buffy except in reg 





shoulder, where they are whitish to their bases; wing membrane from ankle opposite base of 
ealear; feet, large with sharp claws, last phalanx rather well haired; edges of interfemoral 
membrane slightly haired near tip of tail 
Sku General outline like that of M. carimatae, but smaller; middle upper premolar 
small, hardly one-fourth the size of first, with its tip almost even with cingulum of first, and 
crowded inward o that pm* and pm* are in contact In lower jaw, pm considerably 
small han the pm?, but standing in tooth row 
Ve nent From badly stretched dry skin: he id and body, 58.0 tail, 30.0; tibia, 16.5; 
11.0: forearn 19.8 Skull: greatest length, 16.5: condylobasal length, 14.0; interor 
bital bre 1.0: breadth of braincase, 7.6; depth of braincase, 7.0; maxillary tooth row, 
5.5: mandibular tooth row, 6.2 
Remark Dobson (Cat. Chiroptera Brit. Mus., pp. 292-3, 1878), in discussing the type 
My ' tates that the wing membrane from the ankle, the upper and lower 
lle premolars are wit! the t H lso the following measurements of 
pe: 16.5; forearm, 38.0; tib 5.2; foot, 12.2 This combination of characters 
sep Vy carimatae and the e and five cc pes of M. adve continentis from 
bers of the genus My t seems cle me that Myotis « tae, as well as 
spec S om Bangkol re torr f M.ad 
Myotis muricola (Hodgsor 
V espe { ( cola Hodgson, Journ As Soc Bengal vol 10 p. YOS, 1841 
Type loce Nepal, northern Indi 
S) ens €3 n Five, three skins th skulls, nos. 260605, 267265-66, and two in 
267272-73, all from Chiengm Si 
Ve eme? Head and body, 38.5—46.5; tail, 38.0-41.5; forearm, 35.2-37.5; tibia, 15.0 
5.5: f 6.4-7.0 Skull: greatest length, 13.8-14.0; bre dth of brainease 6.6-7.2; depth 
5.4-5.8: maxillar tooth row ».6-5.8 
Re [ have seen skins of this bat as follows: Java, 16; Nias, 2; Celebes, 3; Borneo, 
7 er Indo China, 8: N. W. Himalaya, 1 immature skin with skull inside; Siam, 3. The 
ne from Nias has been described as Myotis niaser Lyon. The Bornean form has recently 
lescribed as Myot abbott nujar Allen and ( oolidge The skins from Siam are 
slightly different in color from any of the others—a flaxen brown—but not knowing just 
hat the typical race is like I can draw no conclusions 
Myotis siligorensis thaianus new subspecies 
Typ Male adult, skin and skull, jaw missing; no. 260612, U. S. National Museum; 
lected at Chiengmai, Siam, January 22, 1936, by H. G. Deignan 
Geographic distribution.—Known only from the type locality 
Charact The short forearm, 31.6 mm, wil! separate this race from its nearest known 
relative, M ligorensis alticraniatus of French Indo China, as well as from the other races 
of this species Che wing membrane is attached to the metatarsus 


Color. —Dorsal surface close to Clove Brown (Ridgway 1912), slightly paler than in M. 
sowerbyi and with less reddish than in M. siligorensis alticraniatus. All three forms are 
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buffy underneath, but of different shades. 


are dark buff; in M. sowerbyi, a medium buff; and in M. siligorensis thaianus, light buff 
In all three the fur is bicolor on the be lly, but in only two (VM. sowe rbyi and M.s lige rens 
thaianus) is it bicolor on the back. 

Vea iremenis Head and body, 35.0; tail, 32.0 (field measurements f rearm, 3lL.f 
tibia, 14.4; foot, 6.8 Skull: greatest length, 13.0; cor dylobasal length, 11.0; interorbita 
constriction, 3.2; breadth of braincase, 6.2; depth of braincase, 4.8; maxillary tooth r 
1.6; breadth at m 2 

temarks The skull of thaianus is slightly larger than that of M. sil goren alticran 
atus, but the rostrum is somewhat narrower. Compared with the skull of M. sowerby 
that of thaianus is slightly smaller, especi illy as regards the braincase Depth of braincass 
in the three forms, WM. siligoren thaian VW ligoren alticraniatus, and M by 
respective ly °4.8,4.6, 5.4 Osgood, who has seen the type ol VW goren , gives the uppe 
tooth row of the type as 5.7, about 1 mm longer than the tooth row of the Siamese an n 
In this skull as well as all other skulls of this species of Myotis the lower first premol 
practically the same height and general sh s the canir The small middle prem 
both above and below is in the tooth row 

Were it not for the fact that Osgood has seen and described the type of M gore? 

I would not have been able to distinguish this bat from the Nepalese animal Aft y! 
V erby ind aft taking into consider Osgor 1e! cone ng 
of M gore I} é » doubt that the Siame b resents a new f 
tor he forms stand as follow 
Vy gore? gore Hodg 
[ype locality Ney 
Vy ge-er y Os 
Ty locality Moung Moun, 7 
VM yot q erbyi H 
l'ype localit ear Yenping I n, Chit 
Vy g y tha SS 
ype | Chieng Siar 

Sine I I } examin T s VW q [ 
Province, Mus e, In I Museu {8572 | sl 
for the left s of the | I dible, icl il s| n 
ge shape of the « | nearly as hig! Tl Cir ! R 
1912), consideral lig tl ther for r} 6. V5 
Or speci! re | I 19948. } ld Museu } 

Howell; f 5.0; f 7 14.0 
Spe mens ¢ ! 4) the type 
Myotis deignani new s é 

Ty M lu s skull; no. 267264, U. S. N 1 Museum; col 
Chiengr Siam. Octol 20, 1936, by H. G. Deigr 

Geograpl t Kno only fre the t local 

Ch te Its smaller size, foot 8.8 and forear 1.6 1 the t 
pac separate this b from other members of t] he fi 1} 

Ce General c if b peculiar gr bro vhen the fur is parted S st 
be tricolored); hairs with broad band of dark brown or black at base, followed b I 
buff band, which in turn is followed by a narrow dark brown band; ends of hairs tipp« 
flaxer When examined carefully under a lens the fur is s to be composed of 
of hair; one short, with three bands as described, the ot extending beyond the s 
hairs coarse , longe r, and blac} witl flaxen t ps The ming ng of thes colors gives t » | 
a grizzled appearance: Hairs on under parts dark brow! base, with pronounced bu 


tips, becoming somewhat lighter and longer in abdomi1 





gion and between tibiae 


In M.s ligore nsis alticraniatus the unde rparts 
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sent in specimens of Myotis horsfieldii from 
e back of the J n animal is darke nd shorter; it does not have the 
when the hair is parted; tl ler side is darker, except for the pale anal 
pe: head and body, 51.0 1, 35.0 (field 1 surements ibia, 15.0; 
34.6; gre st length of s 1, 15.0 z st (16.0-16.2, 4 specimens 
nd yf length, 13.0 gainst 13.8-14.2 in M. / field inter 
3.6; b ith of i 7.2: ce braincase, 6.0: n illary th 
( 6.0 
seems to be id cal | Vy i I n fr N. Pagi 
1 kull of the J ae, f I ng shorter more up 
t rter tooth r hort lengt Che third lowe 
oth , } r gt F ] | same posi 
M.) f g he tooth rov he small 
r is ed complet I 1 pr 1 pm‘ aré 
, : he cingulun 
S sI I J f fie ! I surements 
1 f 6.2 rail & 4 7 Mi bi 
6.8-17 8.5-8.8 0.5-11.4 W I l th M 
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Pachyotis temminckii wroughtoni 
Thor Jour. Boml Hist. S l 75, N 1897 
I 
One s nds 260602 ( I S 
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Remarks.—This form has been recorded from Burma by Wroughton (Jour. Bombay Nat 
Hist. Soe vol. 23. p. 16 


Thomas in his description of the type says, ‘‘Fur close and soft, uniform brownish from 





, 1915). In color it is quite distinct from P. castaneus 
above, without any tinge of yellowish; the hairs white at their bases and gradually darken- 
ing to the brownish tips. Undersurface very pale fawn, almost white.’’ This description 
applies very well to no. 260602 with the exception that the bases of the dorsal hairs in the 
Siamese specimen are not whitish, but are a lighter shade of brown than the tips, the two 
colors not sharply contrasted. The bases of the hairs on the under side are lighter thar 
those of the back. A whitish spot may be seen here and thers 

I have examined one skin of P. kuhlii from French Indo China. It is different in color 


from the two Siamese skins, whose color fits the de scription of the typical race as given Dy 
Blanford in his ‘‘Mammals of British India.’’ The Indo Chinese bat is a dee p chestnut 
red on the back and considerably lighter below From my own measurements I do not sex 
any difference in the size of the skins in these two bats. The skulls, however, do show 
diffs rence That of the French Indo China bat is slightly more slender, its total le ngth and 
the upper tooth row are greater It is less pinched in the interorbital region and the fron- 
tals slope in on the sides more gradually than they do in the Siamese animal, in which the 
braincase is more swelled and rounded in the frontal area. I have had one skull from Ce 
lon, which the skull from Siam more nearly resembles [ have examined no skulls or skins 
of P. kuhlii insularis 

Allen in his description of P. kuhlii insularis gives the same color for the back as Bl 
ford does for the ty pic il race . but shows it to be a larger animal Osgood (Mamm ils Asiati 
Ixpeditions, 1932) says of specimens from French Indo China, ‘‘Most of the specimens art 
rich Hazel in color both above and be low, but several are dull olivaceous above and | right 
nearly Yellow Ocher below 


I have before me for study of the temminckii group 27 skins from West Java and 4s 





and 15 aleoholics from Buitenzorg These are referable to Pachyo temmur 
minch if we take West Java to be the type locality lhree skins from Singapore, thr 


do China, and three from Depok, Jav 1, are referable to Pach {0 len ’ 





castané » only difference that I can see between the typical race and P. temmit 
castaneus i the color of castaneus is a slightly paler brown than that of true 4emmi? 
There is no difference in measurements. Specimens of P. castaneus preserved it col 
can not be distinguished from the typical race so far as I can se¢ 





Me isurements of Javan specimens show that there is a small and a large form of tl 
minckii group in Java. There are three skins and two specimens in alcohol from Pelabos 
whose measurements are all uniformly larg: In addition there are two skins and thr 
specimens 1! alcohol from Ds pok, and a skin from West Java that are of the same si 


Judging from the measurements of the type of P. castaneus solutatus Sody this animal is 


the larger of the two Javan forms (forearm, 55.0; tail, 57.0; tooth row 7.0 


Che skins and alcoholics from Pelaboean are in the red phase, bright golden 1 
back, and somewhat lighter on the underside The forearm, tibia, and tail of thes¢ sper 
mens are longer than in P. temminck temminckii from West Java (8 specimens; fore 
53.8-58.8; tibia, 21.5-25.5; tail, 52.5-55.5 as against like measurements of 10 specimens 
P. temminck temminckii; forearm, 48.2—52.2: tibia, 16.8-19.0; tail, 40.5-49.0 These 


external measurements, taken together with the longer skull (21.0-21.8 as against 18.6 


20.5 and condylobasal length, 18.5-19.2 as against 17.4-18.4), make the two forms easy 


" i 
distinguisl The skin from West Java is in the red phase The two skins from Depo 
Java, are in the brown phase One is light like P. castaneus and the other is dark like the 
West Javan form. There are three other skins from Depok, which are small like the wester! 
form, but are colored like P. castaneus They were collected in June and August while the 
two representing the large form were collected in July From Depok there are three al 


coholic specimens of the large race and four of the small race 
My study of these specimens makes it appear that the genus Pachyotis of Asia divides it- 


self into two groups, according to size The large forms constitute the kuhlit group and the 
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small forms the temminckii group. At present only one species, with three forms (usually 
treated as subspecies), is known in the kuhlii group, and two species in the temminckii 
group (P. temminckii and P. solutatus), with seven subspecies of P. temminckit. Below is 


a brief synopsis of the forms at present as I understand them from my study. 


[TEMMINCKII GROUP Kunui Group 
Small. forearm, 48.0-58.8; skull, 18.5-21.8; Large, forearm, 62.5-66.0; skull, 24.5; 
tooth row, 6.5 ye tooth row, 3.0 


emminckii temminckii, W. Java Pachyotis kuhlii kuhlii, probably India 








Pa nckii castaneus, Malacca Pachyotis kuhlii insularis, Hainan 
Pachy temmincki gairdneri, Siam: Pak Pachyotis kuhlii celebensis, Celebes, Toli 
mpo Toli 
Pachyot temminckit paynayensis, P. J 
Islar ana 
Pachyotis temminckii consobrinus, Hainan 
hyotis temminckii collinus, Bali 
hy emminckiit wroughtoni, Kim, 
S 
Pachyot tatus E. Java, Tyandiroto 
CoMPARISONS OF TEMMINCKII GROUP 
Pachyotis temminckii Pachyotis solutatu 
Greatest length of skull 18 .6-20.5 21.0-21.8 
( bas 17.4-18.4 18.5-19.2 
| 6.8- 7.2 6.5- 7.2 
I 10.5—49.0 
16.8-19.0 
18 .2-52.5 
( 17 .5-53.0 
5 me ( 12.5-47.8 





Murina toxopei Thomas 


na toxopei Thomas, Ann. Mag. Nat. Hist., ser. 9, vol. 11, p. 254, Feb. 1923. 


Type locality—En-Biloro, Molucca Islands. 

Specime exami [wo in aleohol, one adult, no. 259126, from Doi Hua Mot, and one 
ing 258977, from Khun Tan Mts.; both localities in northern Siam 

Vea nent Measurements of the adult are: head and body, 41.2; tail, 35.6; tibia, 


16.8: foot, 8.0; forearm, 34.8; 3rd metacarpal, 31.0; 5th metacarpal, 30.0; ear from meatus, 


greatest length, 16.2; condylobasal length, 14.8; inter- 


15.0; ear from crown, 11.0. Skull 


onstriction, 4.5: breadth of braincase, 7.6; depth of braincase, 6.6; maxillary tooth 


¥. 60.0 ndibular tooth row, 5.6 
Remark So nearly do these two bats agree with the description of M. tozopei Thomas 
I am assigning this name to them. So far as I can judge there is only a slight dif- 


ference in the total length of the skull and the upper tooth row to separate the animals. 
When dried out, the hairs on the back are dark brown through the basal half, followed by a 
Dar of creamy buff; the tips are brown The resulting oe neral color of the back is a mixed 
bully-brown, quite uniform throughout The hairs of the belly have a broad, dark brown 
band basally and are tipped with pale buff. The tibia and interfemoral membrane are well 


haired, even to the back of the feet and toes The forearm is bare 


from the adult in color. It has been in alcohol since 1933, the adult since 1934 


The young individual (about half grown) is light reddish brown and is quite different 
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Kerivoula picta (Pallas) 


Vespertilionis pictum Pallas, Spicilegia Zool., vol. 1, pt. 3, p. 7, 1774. 


0, | 
Type locality.—Pallas mentions Ceylon and Moluccan Archipelago, but names no definite 
locality. 


Specimens examined.—One male in alcohol, no. 257422, from Chiengmai in North Siam 


Measurements.—Head and body, 39.2; tail, 34.8; hindfoot, 6.5; tibia, 12.5; forearm, 
34.5; 3rd metacarpal, 34.4; 5th metacarpal, 34.2; ear from meatus, 14.0; ear from crown, 11.2 

Remarks The unusual markings of the wing membrane of this bat , W ith the white stri 
that follows the forearm and the fingers, and the dark brown intervening areas 
teristic. 


ne 
rl 


ire cl arac- 


U.S. National Museum, Washington, D. C. 


THE SYSTEMATIC STATUS OF FOUR KANGAROO RATS 
By Wu.11am B. Davis 


In attempting to prepare a key to the species of kangaroo rats, I found it 
necessary to study the relationships of three forms in Texas and Oklahoma 
hitherto accorded full specific rank. Since my findings are not in agreement 
with some of the views currently held, they are here presented for consideration 


LORING KANGAROO RAT 


Yecent authors (Grinnell, 1921; Miller, 1924; and others) place the four-toed 


kangaroo rats Dipodomys elator Merrian and Dipodomys phillipsii Gray to- 


gether in the phillipsit group. Such an arrangement seems illogical on first 


thought because of the great hiatus in their geographic ranges: D. elator is 
restricted, so far as known, to a small area in Clay County, northern Texas; 
D. phillipsii, to the highlands of Mexico from Zacatecas southward to the Valley 
of Mexico and eastward to Perote in the state of Vera Cruz. 

A comparison of D. phillipsii (Valley of Mexico) with D. elator leads to the 
conclusion that this association has no justification. Table 1 presents a com- 
parison of these two species. 

Dipodomys elator is characterized by (1) a long, thick tail (162 
length of head and body), (2) large body (121 mm. 
relatively narrow interorbital region, (5) 


percent of 
(3) wide, rostrum, (4 
wide interparietal region, (6) heavy 
upper incisors (64 percent greater in cross sectional area than in phillipsii 
and (7) large orbit and temporal fossa, suggesting relatively large eyes. D. 
phillipsit is characterized by (1) a relatively long, slender tail 
length of head and body), (2) small body (105 mm.), 
broad interorbital region, (5) 


170 percent of 


3) narrow rostrum, (4 
narrow interparietal region, (6) small, narrow 
incisors, readily observed in specimens in the hand, and (7) relatively small 
orbit and temporal fossa, suggesting relatively small eyes. 

As Merriam (1894) pointed out, elator resembles Dipodomys spectabilis in 
several respects. In both, the tail is long, thick, and terminates in a large, 
conspicuous, white “banner”; the eyes are approximately equal in size, as 
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judged by the size of the orbit and temporal fossa; and the hind foot is propor- 
tionately large. Differences, especially in relative expansion of mastoid bullae, 
size of incisors, and width of supraoccipital between mastoid bullae, suggest 
that their relationship is not so close as first impressions lead one to believe. 
Even so, the relationship of elator appears to lie closer to spectabilis than 


to Di L2~psit. 


None of the ‘‘four-toed” kangaroo rats inhabiting the United States seems to 
closely related to D. phillipsii. Judged by external appearances alone, 
phillip could pass easily for a member of the Dipodomys heermanni group, 
but, in cranial characters, the lack of close relationship is readily apparent. 
In some cranial characters (size of upper incisors, size of orbit and temporal 


fossa) phillipsit shows a resemblance to Dipodomys merriami. 


TABLE 1 Compa yns of Dipodomy t ind Dipodomys phillipsi 
HARACTE ELATOR PHILLIPSII 
g 317 253 
| 196 178 
g 16 1() 
t t 44 3 2 
U gti 37.2 36.2 
> 7 \) 7 
~w) ‘ - ‘ 
| S in , lj I illar 
6 7 5.5 
\ 1.9 1.5 
| } 13.5 14.3 
. 5.7 13.5 
Leas I I l 3.9 2.5 
\ cis 2 0.9 
‘ cis L.€ l.3 
yg I ( I 5.3 6.3 
llarv plates 22.5 20.8 
st projection of maxillary plat opposite pm+‘4 opposite m? or 


In 


Because of these many differences, most of which seemingly are trenchant, no 
convenient purpose is to be served by referring elator and phillipsii to a common 
group; in fact, such a grouping is misleading and, on the basis of material at 
hand, cannot be justified either by external or by cranial characters. If the 
present system of grouping related species serves a useful purpose, seemingly 

would be more helpful to group elator with spectabilis and leave the races of 
phillipsit as the sole representatives of the phillipsii group. An alternative, 
just as useful, that perhaps better depicts the relationships of these two species 
with the other known forms of Dipodomys is to recognize each of them as a 


distinct group. 


SENNETT AND PADRE ISLAND KANGAROO RATS 


Since 1891 when J. A. Allen described Dipodomys sennetti on the basis of speci- 
mens from the Lower Rio Grande Valley of Texas, sennetti has been considered 
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a close relative of Dipodomys compactus True. In fact, the tendency has been 
to set apart sennetti and compactus from the other five-toed kangaroo rats in a 
group by themselves. Perusal of the literature on the subject indicates that the 
reasons for this are based largely on (1) proportions of external parts, 
of inflation of the auditory bullae, reflected in size, 
interparietal, and (4) 


(2) degres 
(3) size and shape of the 
width of supraoccipital between the mastoid bullae. 

In studying series of specimens from areas located geographically from east 
to west across southern Texas (Padre Island, compactus; mainland in Kenedy, 


Willacy, and Cameron counties, sennetti; specimens from LaSalle County: 


specimens from Presidio County, answe ring to the description of Dipodomy 


ordi attenuatus Bryant; and specimens from El Paso, type locality of Dip 
domys ordii ordii (Woodhouse), I find that all of the characters of sennett 


tld art 
duplicated individually, although never in combination, in specimens currently 
recognized as members of the ordii group. 


Ext ial proportions dD. compactus is characterized by l large hind foot 


(40 mm), (2) short tail (119 mm), (3) long body (117 mm), and (4) ratio of 
ABI ( D ? f ( } l kanga 
™ DI D DIPOD fy DIPODOM\ R 
M SENNI ENT 
I leng 236 (228-250 231 (220-245 239 8-245 233 (229-2 
Leng 119 (112-123) | 125 (115-140) | 135 (127-143) | 128 (12 
Leng I 117 (112-127 ( 100 ] 105 (101-106 105 17 
R 
I QS 16-108 110 (100-135 28 (125-130 22 f 
H 0 38 l 3 35- 37 7 6-37 37 3 . 
S Ar I neluded ~ gures, ! g 
t ne ne ri HH 99-36: 245-13: 7 
length of tail to head and body averaging YS These characters are not found 


in combination in the mainland form, sennett 


The mainland form, D. sennetti, occupying range from near Browns 


northward to near San Antonio, is characterized by (1) medium hind foot (36 


mm), (2) longer tail (125 mm), (3) short body (108 mm), and (4) rat lengt! 


ratio or lens 


O tail to head and body usually near 110 These characters. except 1 


81H 1\ 
| POSSI y 


for ratio of tail to head and body, are nearly duplicated in specimens iron 
LaSalle ( ounty and in specimens of two races of ordii from we 
Table 2 

S1z¢ of mastoid bullae. 


west 


stern Texas (set 


This structure gradually increases in size from east t 
In D. compactus the bullae are smallest (9.5 mm wide x 12.5 mm long 
they increase to about 10.2 x 13 


.O in sennetti; to 11.0 x 13.5 in specimens from 


LaSalle County; to 11.0 x 14.0 in specimens from Presidio County; to 11.0 x 
14.5 in specimens of ordii from El Paso. Such a cline suggests subspecific 
relationship of the entire series. 


Size and shape of interparietal—In five specimens of compactus selected to 




















DAVIS—STATUS OF FOUR KANGAROO RATS 331 


show extent of individual variation, this structure varies from nearly square to 
oblong; measurements, arranged in sequence from nearly square to long and 
narrow, are: 3.6 x 3.6; 3.2 x 2.8; 3.0 x 2.4; 2.4x 1.7;3.8x 2.8 mm. In selected 
specimens of sennetti from Cameron County, these measurements are 3.2 x 3.5; 


99x 2.9:3.2x 2.5;3.0x 1.9mm. In one specimen the breadth is greater than 


In the three specimens from LaSalle County the interparietal is intermediate 
tween typical ordiz and sennetti, measuring: 4.0 x 2.0; 3.8 x 2.1;2.9x 1.1mm. 
In five selected specimens of ordii from near El Paso, the measurements are: 
96x 2.6:2.9 x 2.5:3.9 x 2.3:2.8x2.0;2.5x 1.6mm. In size of this structure 
line also is evident. 
Width of supraoccipital.—That the inflation of the mastoid bullae, reflected in 
e width of the supraoccipital, is highly variable in this group is evidenced by 
following sets of measurements from selected individuals. Measurements 


re taken at the juncture of the two lines marking the internal septa of the 


astoid bullae with the supraoccipital 
1) Dipodomys compactus, 2.4, 2.5, 2.7, 3.0, 3.3. 
y Diz odomys sennettz. 2.5. 2.9, 3.2. 3.3. 
o Specimens from LaSalle ( unty, lo. l 8, 2.3. 


{ 


Specimens from Presidio County, 1.6, 2.0, 2.2, 2.7, 2.9. 


?) D pidon Us OU ord . bed « a 2 1, 2.8. 


From the above data, it seems to me that Dipodon js sennettt is a member of 
sroup, differing from typical D. o. ordii in minor details. In fact, to 


harmony with present taxonomic concepts, sennetti should be considered 


conspecific with ordii and assigned subspecific rank in that geographically 

T uy ner f 
rhe status of D compact is is not so clear. That con pact is is related to the 
nland form ennetti 1s evidenced by cranial characte rs and proportions of 
nd body but other external differences leave no doubt that it is a well 
fferentiated group. Even so, since sennetti bridges the gap between ordii and 
and 1n spite ol the fact that int rl reeding seems to be precluded by 


nse of water separating Padre Island from the mainiand, it seems 
esSal to treat con pactus as a subspe cies of ordit. The morphological differ- 
es between compactus and sennetti are no greater to my eye than are those 


eparating the Padre Island pocket gopher Geomys personatus personatus from 


tne mé il land 1orm Geomys pe rsonatus fallax. 


OKLAHOMA KANGAROO RAT 


e original description of Dipodomys oklahomae, Trowbridge and Whitaker 
1940) state. “Since this form is not known to intergrade with its nearest relative, 
D. 0. richardsoni, it may be given specific rank... .” 

I have examined part of the original series used by Trowbridge and Whitaker 
and was impressed with the similarity in external appearance of oklahomae and 


} 


the dark phase of compactus from Padre Island. In fact, I can find no external 
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characters separating them. In cranial characters, however, they are easily 
separable. 

As the authors state, the skull of oklahomae is definitely of the ordii type, 
differing from richardsoni only in the average of characters; when one considers 
the extent of individual variation, overlapping of characters is found. Becaus 
of this, and because all of the characters ascribed to oklahomae can be duplicated 
individually, but not in combination, in other individuals currently recognized 
as, or referable to, ordii, I can see no valid reason for retaining specific status for 
oklahomae. Rather, it would seem better to consider it as a well differentiated 
race of ordit. 


SUMMARY 


1. A study of the Dipodomys ordii complex in Texas and Oklahoma strongly 
suggests that three currently recognized species, Dipodomys oklahomae, D. 
sennetti, and D. compactus should be reduced to subspecific status under the 
name D. ordii. Of these three, oklahomae and compactus are well differentiated: 
sennetti is less well differentiated. If my interpretations are correct, these three 
forms would stand as Dipodomys ordii oklahomae, Dipodomys ordii sennetti, and 
Dipodomys ordit compactus. 

2. A review of the relationship of Dipodomys elator indicates that it is far 
removed from the phillipsii group, to which it currently is referred. Rather, 
its relationship appears to be closer to D. spectabilis. The relationship of 
phillipsii appears to be closer to D. heermanni than to any other group. 

3. If these relationships are actual, as they appear to be, a few changes in the 
listing proposed by Grinnell (1921) are necessary. All subspecies described 
since Grinnell’s list appeared are here included in what I think are their proper 
groups. 

a. Heermanni Group.—As listed by Grinnell. 
b. Phillipsii Group.—D. elator is removed; group placed next to heermanni; 
otherwise as stated by Grinnell. 
Spectabilis Group.—As listed by Grinnell, but position changed to 
follow rather than precede phillipsiz. 


d. Elator Group.—New group proposed herein; may possibly be referred 
to the spectabilis group. 
Merriami Group.—As listed by Grinnell. 


D 


f. Ordii group.—Enlarged to include the former Compactus Group and the 
form D. oklahomae. 


g. Agilis Group.—As listed by Grinnell. 
h. Microps Group.—As listed by Grinnell. 


i. Deserti Group.—As listed by Grinnell. 
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A NEW SHREW FROM DESTRUCTION ISLAND, WASHINGTON 
3y Victor B. ScHEFFER AND WALTER W. DALQuEsT 
On April 10, 1941, we spent several hours on Destruction Island, an outlying 


part of the State of Washington rarely visited by naturalists. The finding of 
runways and tunnels made by some small mammal in the rank grass of the 





island so excited our interest that we returned for a longer visit on April 22-24. 
It seems desirable to record certain observations that were made and, particu- 
larly, to describe a new race of Trowbridge shrew, specimens of which were 
collected here for the first time. 

Our sincere thanks are extended to Capt. W. H. Munter of the United States 
Coast Guard, and to the men of the Quillayute Station who took us to the island 
by boat from Lapush, a round-trip distance of 32 miles. We acknowledge also 
the assistance of Miss Elizabeth Vaughan of the United States Fish and Wildlife 
Service. 

Destruction Island lies in the Pacific Ocean southwest of the mouth of the 
Hoh River and is separated from the Olympic Peninsula by 3.4 miles of open 
water. It is about 35 acres in area and shaped like a rude arrow-head pointing 
N.E. Although it is bounded by steep cliffs a boat landing may be effected 
among the rocks on the southwest side. 

About a dozen Sitka spruce, wind-beaten and twisted, constitute the only 
timber on the island, but the general plant cover is luxurious. About four-fifths 


| of the island is covered with brush higher than a man’s head and one-fifth with 
dense growth of grasses. 
| The population of land mammals consists of two species, a shrew and a 


shrew-mole. According to the keeper of the Destruction Island lighthouse, no 
other types of mammals have been observed there. During our visit approx- 
imately one hundred traps baited with peanut butter and oatmeal were run for 
two days and nights, resulting in a total catch of thirty shrews and eight shrew- 
moles. Shrews were most abundant in deep, rank, grass at the border of salmon- 
berry thickets. Shrew-moles were taken in slightly drier situations in soft 
earth almost free from grass and in dense shade. Two shrew-moles were cap- 
tured by a dog. 


The shrew-mole has been referred to Neurotrichus gibbsii gibbsii. The shrew 
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belongs to the dark, long-tailed species Sorer trowbridgii, but represents an un- 
described race, for which we propose the following name: 


Sorex trowbridgii destructioni, new subspecies 
Destruction Island Shrew 


T ype Female, adult, skin and skull; no. 271,634, U. S. National Museum (Biologie: 


Survey collection); collected on Destruction Island, Jefferson County, Washington, by 
Victor B. Scheffer, April 22, 1941; original no. 1151 


Range Destruction Island, Jefferson County, Washington 
Diagno Size large; color sooty-gray, slightly paler beneath; tail long and sharpl 


bicolored, nearly white beneath but darkening within a few millimeters of the tip; 











wide and long 
Comparisor In a comparison of 38 specimens of Sorez trowbridgii trowbridg 
scattered points in western Washington (29 of them within 20-mile radius of Seattle) wit 
30 specimens from Destruction Island the following characteristics are significantly gré 
n destructioni: Total length, length of tail, condylobasal length, palatal | 
breadt! maxillary breadth The following characteristics in destruction I Sig 
nificantly greater: Length of hind foot, interorbital breadth, maxillary tooth row 
tests of significance, as outlined by Fisher, “Statistical Methods for Research Workers 
1938, are applied in the present comparisons 
Veasurement Body and cranial measurements of 30 dé mi adults of sexes 
ire shown Ii! ‘able I There are no important differences be veen the measur 
males and females. Dimensions of the type are: Total length 120, length of 8 g 
of hind foot 14 condylobasal length 17.6 palatal length 8.0, crani l breadth 9, interor 
breadth 9.3, maxillary breadth 5.3, maxillary tooth row 6.3. Weight, (grams) 9. 
Rema Strictly speaking, our specimens are not the first shrews to be coll 
Destruction Island. When he visited the island on August 5, 1916, and befor 
started seriou » coll mammals, George G. Cant ll x ed the bod i s! 
I had | ( b ( The shr is 1 he Biological Surv colle 
S. N M 215617, male, skin only, without measurements and is labelled S 
BLI Vea } me 7 veigl n gre } oore 0 ( 
{ 7 lu collected Aj 4 j 
RIATE N R M o \ 
rotal lengt! 30 117-127 122.5 2.83 + .52 2.31 
Length of tail 30 53-60 56.7 1.761 & .322 | 3.106 
Length of hind foot 30 13.5-15 14.3 151 + .082 3.154 
Weight 30 7-9 7.5 17 + .094 6.395 
( ndylobasal lengtl a) l 2-158.0 17.55 264 049 1.50 
Palatal lengtl 9 7.4-8.4 7.91 211 + .039 | 2.668 
Cranial breadt!] 1) 8 9-9 4 9 08 119 022 1.311 
Interorbital breadt} 29 104.4 1.17 126 + .023 3.022 
Maxillary br itl Ae) 5.0-5.4 5.19 107 + .020 2.06 
Maxilla t! x0 5.6-6.9 6.39 307 056 + 80 
Explanation « r of specimens; R ra aritl 
metic meat 1 its standard error ca N-l 
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xcept that 





t tapers ¢ venly toward 


measures 42 mm wit} diameter, at the center, of 27.4 1 
few small fragments had beet st through breakage, was 30.5 g 
re f this caleulus is the core vhich is the lead of a .22 « 

n concentric rings, eight lavers material. one of whicl 
sited The outer surface ch inner laver is similar in « 
he inside surface 1s ( rhe n s submitted 

or analysis, and a rep ym Professor Howard B. Lewis i 
m phospl e with pr ( ( hor e and only a ( 
s 1 have absorber q ‘ k« rtl informatio1 
wild animals, the reader is ref | Brvant (1924) and Bu 
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FEEDING HABIT OF THE PALLID BAT 











1 ¢ . : : 
i presence ol droppings ind insect remains on porches I 1 other places 
10t remain during the daytime indicate that bats porarily during 
lor to rest. Although this habit is well known, one rarely has an opportu- 
erve bats feeding at these pl ices 
uur miles north of Albuquerque. New Mexico. or August 3, 1941. at 10: 
ve pallid bat (Antrozous pallidus) hanging on a large timber that supports 
The bat paid no attention to the beam of a flashlight and I was able to 
several angles. Its position on the timber was of interest. It hung head 
rted | the thumbs. with tl} vings D | ead he gs held the pos 
hod 1] < Bn ‘ bail , , : 
I yu I I ( curved ¥ | gainst it 
I he interitemor mempbr ou yr table or which purpos 
y 1 TT tT A ~ a l 
ng i I S¢ { its < g Ss dis ct] iudib After It two 
s chewing. it I ; all sad — red a 
1ar Ip t | es l n rig pos l 
ng. After eating ec gain search pouch but 
r app ng 1 go} As it left. several 
loos he wings, tibiae, one front leg, and 
ges g ff y e next 
: i aca . ng s of grasshoppers (M , 
j , ] re rs 
< . } I served 
g . Bor g 
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(Amelchanier alnifolia). Smaller quantities of other shrubby species and a large assort- 
ment of herbaceous plants complete the vegetative cover. An occasional pine (Pinus 
ponderosa) shows that the brushfield was once a coniferous forest like that which now 
surrounds it. 

On this area, pocket mice apparently begin to hibernate about the first of November, and 
activity during 1940 had halted entirely by November 18. The cheek pouch contents of 


” 


) 
pocket mice taken from August through November have been analyzed for the purposes of 
this report. Determinations were made primarily by the writer, but the Food Habits 
Laboratory of the Fish and Wildlife Service has assisted in the identification of fragmentary 
and questionable material and has verified the identity of typical samples of each species 
recorded 

Animal matter did not form an appreciable part of the diet. Only one animal item was 


discovered This was the chrysalis of a moth or butterfly tl 





at was found in the cheek 
pouches of an August-taken mous« 
Vegetable items have been listed according to fr quency (table 1), and the results show 


that seeds of 


ceanothus (Ceanothus velutinus) were by far the most important item. Cear 





thus seeds wert found in all but two of the 29 st« machs examined Of the two in whic! 
TABLE 1 Frequenc of occurrence of egetable for 1] fo ind in cheek pouche if pocke 
DATE OF COLLECTI 
E PECII September I 
e) 18 5 
1 16-20 21-2 

B s l 
Ave 8 l 2 
Oat on rap b { { { 7 2 l 24 
Pin ponde l 
Purs} ‘ 
Ce j ] V4 
C.4 
( é ? Db ) t 7 7 
irc aphy 
Num t I ( mined f j 6 7 { 29 
Ceanotl l pI ymne contained only single seed of antelope brush (Purs/ 
trider ddition to trap bait, and the other held one seed of an unidentified sp« 
( he g ( nothu nd one oat seed (Avena sp 

Other seeds ind, each recorded only once, were mahala mat (Ceanothus 7 
ponder pir Pir ponderosa), mat nita, and brome grass (Bromus sp Althoug 
manzanita i ne of the most common plants on the area, the thick fleshy coating and ec 
paratively large size of the seed ipparently prevent the pocket mouse from using this f 
to any extent he kangaroo rat (Dipodomys heermanni), found on the same area, uses 
man st pl ind vallable lata idicate that mar nita is prob b tl ] 
importar rd this large relativ the | et mous 

\ study of the ground litter early in the spring of 1941, when seeds were present in mil 
mum quan es, showed that the only two kinds of seeds present in abundance were thos¢ 
of ceanothus and manzanit Che same situation existed in November, 1940, when a similar 
chee vas mace 

The amo f seed carried by one mouse can be surprisingly hig As many as 357 seeds 
( ceanothus h e been found in the cheek pouches oft or pocket moust although t 
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Although a variety of seeds might be used by Coues’ pocket mouse, if and when available, 

eanoth s indicated by this limited study, provides by far the greatest part of the food 

ring fall and spring in the Mount Shasta area.—CLARENCE F. Smiru, Fish and Wildlife 
Vount Shasta, California 


THE NAME OF THE FLORIDA WOLI 
[he earliest valid designation of the Florida wolf is by William Bartram (Travels, 1791), 


th it on the Alachua Savanna, Florida, in 1774. He describes it on page 199 











the name of ‘lupus niger,’’ and gives further notes on page 282. His name fulfills 
juirement of Article 25 of the International Rules of Zoological Nomenclature, and 
tedates by 121 years the Canis floridanus of Miller (Proc. Biol. Soc. Washington, vol. 
95, 1912 Accordingly, Lupu niger Bartram rravels, p 199, 1791) should be recog- 
l as tl riginal reference of the Florida wolf. The type locality is the Alachua Sa- 
dern Payne’s Prairie), Alachua County, Florida. Evidently no type speci- 
Ss pres ed 
Sir Gold Jour. Mamm., vol. 18, p. 45, 1937) considers the Florida wolf con 
yther forms, under the specific name of Car ifus Audubon and Bach- 
nd since niger antedates rufus, a certain rearrangement of names in this group be- 
ssar s follows 
Canis niger nige 3artram). Florida wolf 
Canis nige fus Audubon and Bachman. Texas red wolf 
( niger gregoryi Goldman. Mississippi Valley wolf 
Francis Harper, 224 South Chester Road, Swarthmore, Pa 
AR 1 ON MI 
g stig ) the ls Northern Plains Red Fox (Vulpes regalis) 
yy Vv } Res ch Are five miles soutl Boone, Io l is found ad- 
invent t} ll m s Che 1 se population was deter 
sampling of tl Ds vhich the animals were captured 
| eC Ss ) mar the Lie t the night be identified when subse 
At first, standard methods rking were employed; later it was 
M4 ttempt the use o Sé iarker, resista to digestion, that if eaten 
ntified later in t ces. Thus, in trapping operations, May-Septem 
ere tagged with the Monel metal fingerling tag commonly used to mark 
g plied deep in the ear clos » the skull This may be more easily 
1 s of mice and the numbers each tagged follow: Peromyscus leu 
268; Pe y 1 ! 76; Reithrodontomys megalot 
M us is, 8; and M hrogaster,15. The mice were trapped 
g each trapping period, covering the first 10 to 15 days of each month 
en several times eacl pping period througho 
s Although each animal was « illy examined, no e1 
£ £ s observed rhe results ippear to re¢ ymmend the ig ior use on 
dP nic Althougl yne « e tags was known to have 
s spe s, so few individuals we1 gged that the performance of the tag 
é satisfactorily Tuomas G. Scort, Iowa Cooperative Wildlife Research 
‘ ' 
| i 
NOTES ON THE LIFE HISTORY OF THE SAND POCKET MOUSE 
During recent years interest concerning the ecology and natural history of southwestern 
ients | een steadily increasing. To date most of this work has been concerned with 
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Fauna, no. 18, 1900) writes that the race pricei is found in ‘‘Sou 
Northwestern Mexico, west of the Sierra Madr vith others sp ¢ 
I the southwestern desert regions. It is abundant on mu } 
nta C1 valley south of Tucson, where it reaches its greatest dens ins 
re of Atriplex and mesquit It is also common ir I s don l 
paloverde, and burroweed Locall refers sandy, sparsely | =} 
desert grassland 
er s nocturnal, information has been compiled from the results 
\r licat of its abundance is afforded by data which sl 1.842 | 
| 560 rod ts Of thes 938 o1 12.5 | ree ere | q 09 | 
ict wereentage wher t t ‘ S tion tl ] Q 
I f et apart regardless of sig ( er so tl I 
ned rhe collec g was done between October 7, 1938 IN 
nd ( trapped, most of tl I ials captured b ver J 9 
1939, were systematically recorded s relative age, cond 
‘ cl on ts ad g | lel re rds p 
lal the gr 1 to lividu nl trap 
) Column B g he percentage of the g 
‘ rrou Column C give he et | nu ers considered 
eye ; ining three ¢ ; stud 
er high percentage of t ind ( tured was s 
1dit | activity « lult fen i g the breed 
! ( t } icis ft ( t t 3pecil " 
Se ‘ ' db ho ‘ ’ ; 
tn s1 ctive d ing t th | 1) 
( I t gr test 8 1 \ gh 77 
July 1939, no pregnant r tl 
I 101 e heig br r 
e! , } 
sd rt mnths ¢ ideré s oint this 8) 
J 72.3 vere | 97 .66 ' n 
th regara ul 77 mice « ected J During th 
r ) 55.84 percent immature. In June 30.95 perce 
pregnant I I July 17.65 percent ‘ ying young 
i be highly paras lb ndworms. 7 
ms, ‘ A. Hannu t [ 3 \ ‘ | 
( tured ad found represe! { e vel S 
Pp 1 We I I I les¢ lp . I 
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My traps were visited three times daily, and records were kept of the temperature 


weather conditions. The common (Out-o-sight) mouse trap, baited with bacon, was used 





i 


exclusively Bait, however, seemed of little importance in the trapping of Synaptomys as 
most of the individuals taken seemed to have blundered into the traps or to have fall 
victim to their inquisitiveness 

The mice seemed to live in small, isolated groups centered around fence posts or about the 


roots of small bushes. They seemed less inclined than Microtus to keep to definite runway 


and often were caught in traps set at random beneath the heavily matted crab gras 


situations were no “‘sign’’ of their presence was to be seen The time of their gre 


activity proved to be afternoon and night, especially after | 
thawing snow. Only 5 of the 32 specimens were trapped before noon. Temperature 
peared to have little influence on their activity, except when the thermometer regist 
below 20°F; at this temperature no mice were taken 

Nests were built both above and below the ground. The surface nests usually were | 
at the bases of small bushes or in clumps of crab grass. These nests were globular in sh 
constructed of grass and dry leaves, and not unlike nests of Microtus pennsylvar 


Five of the 32 specimens taken were females. This number is insufficient to give 


index o 
were taken later, however, one of them, trapped on November 5, 1939, containing thre« 


developed embryos. This is the only pregnant female I have taken 





From stomach analyses and the examination of uneconsumed food in the mout 





neavy rains oO! during periods 


the sex ratio, but a definite predominance of males is evident Several fema 


trapped specimens, the diet of these mice consisted of blue grass, moss, and other succuls 


plants. Hackberry bark, presumably from the roots, was found in several stom 








while in one was a minute beetle, probably swallowed by accident CHARLES O&FH 
802 Dell ive., Cincinnati, Ohio 
RATE OF DEVELOPMENT OF YOUNG SPOTTED GROUND SQUIRREI 

\ femal spotted groun | squirrel Citellus spilosoma maj , trapped on the White S 
Otero County, New Mexico, was pregnant and on May 14, 1940, gave birth to s 
Since little was known about the rate of development of young of this species, tl 
were kept under observation at the Laboratory of Vertebrate Genetics 

The average weight of the litter at 34 days of age was 17.1 grams; at 48 days, 27.0¢ 
at 62 days, 50.9 grams; and at 76 days, 80.6 grams Four of the young were femal 
smallest individual at 34 days was a male, which weighed 16.1 grams; the largest w 
female, weighing 18.7 grams e male still was small ' 
72.3 grams) and the female that t 34 days still outweighed the ot! 
76 days (90.8 grams 

The eyes of five of the ground-squirrels opened when they were 27 days old; thos 
sixth opened the following They were weaned by the time they were 48 days 
This date is ar approximation because thev were not unde r close observation tha 
possibly they were weaned a few daysearlier. The young were first heard to utter 
lik l at an age of 34 days, but it is not certain that they were unable to trill some\ 





\ comparison of the rates of development in Citellus spilosoma and the related sp 


Citellus tridecemlineatu is made possible by the study of the latter spe cies by Wad J 


Mamm. vol. 8, pp. 269-276 The young of the two species, represented by one f mil 
each, compar s follows 

Citellus t. tridecemlineatu Citellus spilosoma m 
Average weight 18.7 grams at 33 days 17.1 grams at 34 
Eyes open at 26-28 days 27-28 days 
Weaned at about 29 days about 48 days 
First trilled at 12 days 34 days 


The average weights of the two species were remarkably similar at a little less than ‘ 


weeks of age. The eyes of the young of both species opened at almost the same agt 
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ysiderably different. The young of 
f 






| trilling age 
e! weaned and trilled like adults almost 3 weeks earlier than those o 
uzges at which the young are weaned and when they first trill are more 
ine than the age at which the eyes open. Therefore, the actual differ 
two species in these respects possibly are not so great as our data seem 
ge weight at a comparable age and in the age at which the eyes open, 
two species certainly are much alike W. Frank Buarr, Laboratory of 
University of Michigan, Ann Arbor, Michigar 
OTES < MALL MAMMALS ¢ STER EXA 
ith field investigations of gan i fur mammals of eastern Texas notes 
mammals of ea rn Texas | e been obtained Specimens collected 
by Dr. William B. Davis of the Agricultural and Mechanical College of 
Cres Deer and Turkey Project in Polk and Tyler counties four study 
cres size, yielded 20 wood mi Peromyscus gossypinu mega 
7 1 rat Ne ma | lar l during 35 days live trapping 
lirrels in August 1 September 1940 The gq lrats were located north 
g the Neches R ri ver bott ind hammock country containing large 
ne timbe1 vell as a luxuriant undergrowth of shrubs and vines. Two 
lected in typical hammock countr e other two contained both ham 
pe lr ldition to live t ls, museum style mouse t1 ps were 
s times in the quadrats from September 1940 to April 1941. Eight addi 
el ul It is interesting i that so | lriant an area contains 
small mammals 
ce appeared to t least partl ¢ Many he specimens taken in 
gi six feet al gr 1 traps placed on stands 
runks v lice W I tr sets within the river bottom, 
nde ter several montl r Wood rats in this region appar- 
iild brush houses. Burrows at tl ses t the only type of wood 
1. Quadrats containing mixture of both hammos ind bottom type 
s ble hab rs l nts as 20 ce and 13 wood rats 
compared ns da mi na 4 l s ( n the pure h mmock 
B ( 86 trap-nights on Oct r 22 i 24, 1940 elded 16 cot 
} pid r nu 3 harves ( Reithrodontomy ilvescens auran 
hor led shi Cryp a p rt} shrew and two cotton rats 
t) « ined embryo These mens were taken in a marshy area and 
g the edges of blackberry brusl nd weedy fence rows Near Sulfur 
Cour 18 traps placed i veedy field on October 23, 1940, yielded 
( ner ‘ ton rt 
Ce ty five miles nort Greenville on April 3, 1941 brush den containing 
ts (Neote lana osage? s observed Che nest was located 
bois d’are. On tearing the nest apart, fresh cuttings of bois d’are were 
indar A rabbit (Sy 1g fl lanu é lso was found in the nest 
gdoches County, 12 miles northeast of Lufkin, a specimen of southern golden 
? tall ireo vas collected October 10, 1940 It was found in a 
ck territor ir the edge of the Angelina River bottom To my 
t specimen constitutes the second record of this mouse from Texas ROLLIN 
Game, Fish and Oy Comn n, Lufkin, Texa 
NOTES ON MAMMAI ROM WEST-CENTRAL MINNESOTA 
tl letails of the distribution of some species of mammals in west central- 
e not well known, the following records from Grant and Ottertail counties 
lue. Specimens collected were procured by Burton T. Ostenson and myself 
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in August and September, 1932, unless otherwise stat d, and are now deposited in # 
Museum of Zoology, Universit of Michigan, Ann Arbor Michigar 
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lec ls e€ in damp w llots near water ind others i tall drv grass al "7 ‘ . 
| ping records da te ¢ t} determining f nm +} distributior 
S ¢ I dan¢ 1 rather t mois s 
Vv I Cor Little } O sp 3 
st ] t Gr Count 
l ( f Mul Red t oO , 9 ' 
r t six n S Barr 
P Vele 1 Gol ' r Mis SSIT Valle 
I r ( t ] s ] [ 
\ el | VI | 0 ( 
, 7 | ; “i S () 
i [ | 
VV 2 y I y ) 
( t I 
7, 1 ' . ‘ 
l - 3 \ 
y ~ ; , 
Q D> , Q, t 
t { T { { sift 
+ | | 
I We 
i ri is O 
I ~ y 
S ( ae " 
( u l 
199%) 109 
R } . ' 
H ! ray t ‘ 
‘ a 1 
g } } 
( ( | ( < 
) | ) 
- 
1 PD 
B ( 
S o 
} | } , 
f | | y 
I I \I I 
l ! G ( 
I 
\ \I | {) 
len M I \ s I 
} Me l | 
t l l len M I 
NS , f ( ' Wes {) sp 
I B 
( S P por g " 
lected Aug g ) 
( | M I 
0 } j P M mer 
T nh ¢ | Mi | ‘ 
WV C7 J r y Ord \I is Ss sp : 
col eda | if s gras I ) oe I | 














GENERAL 


NOTES 








346 JOURNAL 


Honess ope ned up the head and found the 


were sent to the writer and were identific 


The reason for mal ing this note is that we have been un ible to find any re ‘ord « f th 
nose bot in the Bighor: There is no such record on file in the Division of Zoology. B 
A. I., U. 8S. Department of Agriculture, and F. C. Bishopp of the Bureau of Entomolog 
nd Plant Ouarantin« rites that they |] , ls bots in the Biel 

rl item has added interest in viev } that domestic sheep are not al] 
the range 1 oa 1 by the Bighor We ' terested to kno { 
records have 1 reported.—JoHn W. S& D , f Zoology. I 
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grost ecundts Next in abundance were la grass (J g l cap 1 thre 
awn (Aristida spp rhe remaining species were scattered throughout the co l 
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the same time and average mound diameter used in the previous computations, it was caleu- 


f the area in grasses was denuded of 


lated that 3,605 square feet per acre or 8.3 percent « 
: . a ' . , f based . 

vegetation annually by mound coverage. The amount of soil, based on volume measure 
ments of 10 mounds, brought to the surface of the ground was calculated to be 7.08 tons pe: 


acre per yeal 





The pocket gopher affected the vegetation in three ways: (1) By feeding on roots fron 
he burrows. Based on ten measurements it was found that the burrows were made ar 
average of 3.9 inches below the surface of the ground, placing them within the root layer of 
the grasses and other species of the vegetation Evidence of feeding indicated a de | 
preference for roots 2) By surface feeding. In spite of the definite prefer for roots 
culms and blades of grasses were also found to be taken 3) By bringing soil to the surf 
of the ground through burrowing activities. This had a dual influence on the vegetati 
First of all it killed all plants on the patches of ground covered by the mounds Secor 


it improved the conditions for plant growth by increasing the infiltration and perco 


of water and by aerating the soil Logically, it seemed that the killing of 3,605 squar« 

of pl ints per acre would be compensated for by the improved conditions for pl int growt 
Assuming this to be true, the pocket gopher was still to be considered detrimental to the 
range since it competed with the goats for food 


Interrelationships Between the Pocket Gopher and Land Use.—From the data present 








it was seen that the physiography, soil, and type of grassland succession were simil 
both areas. Since the two tracts were only about seven n s apart and there wer 
physiographic differences bet them, it was assumed that the climate was thes 
both ar rhe only signif riable was the typ nd us The di ices 
populatior the pocket goph l veg ) t t reas Vi 
Pee ae . +} ypes of ] 1 os 

Che aa Ss 1 th T nen iat vas le 1dl¢ r seve! s ¥ poc vor 
to | hose th ve pres had no apprecia destructive effect « eg 

4) ther ft r t lar | sm ier el overg! 1 ther vas ni g 

1 867 perce int um be pocket gopher mound a ng 1uch higher pop 
r} is the great ine correlated h overgrazing deq ely d 
It seem possible t certain physiological requirements rt pock gopl 
met by the root weed species or grasses characterist ! success stages 
vegetatior Since it was impossible during the investigation to mal food analysis st 
his hypothesis was not proved Assuming its truth, t é vergl g 8 
ime tl nber of gophers by providing m I tl ig g 
vegetatior nearly stage Le yp! I cas r lains t! 
pocket gophers wer ind on moderately overg1 } t]} ‘ 
thropic influences. Thist I economic importan¢ » the nd owner I 
gopher populations of the magnitude found on the over-grazed may sig 
crease the carrying capacity of the goat pastur Heutmvut K. Buecuner, Tezas ( 


Wildlife Research Unit, College Station, Tex 
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Anonymous. Squirrels with young late in September. North Carolina Wildlife Conserva- 


tion, Raleigh, vol. 5, no. 11, p.7. November, 1941 


—— Otter breeding. Amer. Fur Breeder, Duluth, vol. 14, no. 6, p. 36. December 


1941 


Mickey, the water buffalo. Fauna, Philadelphia, vol. 3, no. 4, pp. 134-135, illus 
December, 1941 
ANTONIUS, OrTro Jeobachtungen an Einhufernin Schénbrunn. XV. Ein Onagerzebroid 


Zool. Garten, Leipzig, n. F., vol. 12, nos. 2/3, pp. 161-165, figs. 4. July, 1940 
Beobachtungen an Einhufern in Schénbrunn. XVI. Uber das Dan 
(Ex quagga antiquorum H. Sm Zool. Garten, Leipzig, n. F., vol 
1/6, pp. 247-257, figs. 11 December, 1940 

ASHBROOK, FRANK G. The position of fur resources in the scheme of wildlife m: 


ne 


Trans. 6th N. Amer. Wildlife Conf., Washington, D. C., pp. 326-331. 1941 


1arazebr 
19 


inagement 


AsnLey-Monracu,M.F. The concept of race in the human species in the light of genetics 


I 
Jour. Heredity, Washington, D. C., vol. 32, no. 8, pp. 243-247. August, 1941 

Arwoop, Eart L. White-tailed deer foods of the United States. Jour. Wildlife Manag 
ment, Menasha, vol. 5, no. 3, pp. 314-332. July, 1941 


y 


€ 


Baciey, Lester. Wyoming elk population. Wyoming Wild Life, Cheyenne, vol. 6, no 


8, pp. 1-2 August, 1941 


3AILEY, VERNON. Mammals of the Grand Canyon region. Grand Canyon Nat. Hist 


Assoc., Nat. Hist. Bull. no. 1, 42 pp., illus. June, 1935 


Gray foxes—All Americans. Nature Mag., Washington, D. C., vol. 34, n 
pp. 493-495, 528, illus. November, 1941 


BAKER, SHERMAN. Why pick on the predators? Conservation, Washington, D. C., vol.7 
no. 6, pp. 10-13. November-December, 1941 

BANFIELD, FraNK A. Notes on Saskatchewan mammals. Canadian Field-Nat., Ott 
vol. 55, no. 8, pp. 117-123, illus. November, 1941 

BarKER, EvitiorrS. Removing surpluses of wildlife from the standpoint of state adminis 
tration. Trans. 6th N. Am Wildlife Conf., Washington, D. C., pp. 362-368 
194] 

Barnes, R. M A rare visitor badger. Oologist, Albion, vol. 58, no. 6, whole no. 649 
pp. 64-65. June, 1941. (Lacon, III 

Bean, Ep. H. Baby rhinoceros at Chicago Zoological Par! Parks & Recreation, R 
ford, vol. 25, no. 3, pp. 119-120, illus. November, 1941 

Beck, Herman T. The mounting of hairless and sparsely haired mammais. Mus 
News, Washington, D. C., vol. 19, no. 12, pp. 7-8. December 15, 1941 


BENCHLEY, BeLte J. The impossible can happen. Zoonooz, San Diego, vol. 13, no. 10 


pp. 5-7, illus. October, 1941. (Mountain gorillas 
— A bear story. Zoonooz, San Diego, vol. 13, no. 12, pp. 6-7. December, 1941 
——— Alaska fur seals. Zoonooz, San Diego, vol. 13, no. 12, p. 7. December, 


(Good photog iph on p. 1 


3ERGE,S. The inheritance of paralysed hind legs, scrotal hernia and atresia ani in pig 
Jour. Heredity, Washington, D. C., vol. 32, no. 8, pp. 271-274, figs. 10-13. A 


gust, 194] 


BERNDT, RUDOLI Uebs r die Tauchdaus r beim Biber, Cast r fiber L Zool Gartel Leil 


zig, n. F., vol. 12, nos. 2/3, pp. 195-196. July, 1940 
Berry, R.O. The chromosome complex of domestic sheep (Ovis aries Jour. H 
Washington, D. C., vol. 32, no. 8, pp. 261-267, figs. 5-9. August, 1941 
BippuLpH, Lowe.! \ bighorn sheep on Mammoth Terraces. Yellowstone Nat. N 


Yellowstone Park, vol. 18, nos. 9-10, p. 54 September-October, 1941 


Biarr, W. FRANK Annotated list of mammals of the Tularosa Basin, New Mexico. Amer 


Midland Nat., Notre Dame, vol. 26, no. 1, pp. 218-229. July, 1941 


} 


Color variation in th spotted ground squirrels of the Tularosa Basin, New 


Mexico. Contrib. Lab. Vertebrate Genetics, Univ. Michigan, Ann Arbor, n 
16, 6 pp November, 1941 
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mmal population of a hardwood forest in northern Michigan. 
tebrate Genetics, Univ. Michigan, Ann Arbor, no 








17, 10 pp 
Amer. Fur Breeder, Dulutl 1. 14, no. 4, pp. 32, 34, 35. Oc- 
ber, 1941 
I Stone-age art of Scandinavia: a great find of rock-carvings in Norway. Illus 
don News, vol. 181, no. 4887, pp. 986-987, illus. December 17, 1932. (Vin 
9 Nor VAV 
CLARENCE. The introduction of wild life into hern Illinois. Trans. Illinois 
State Acad. Sci Springfield, 1. 34, no. 2, pp. 216-217. December, 1941. 
Al u 
Hal Animals of the Bible. F: rs, Pl lelpl vol. 6, no. 2, pp. 35-39, 
llu December, 1941 
Jean T. Eucalyptus tree utilized by fox squirrel in California. Amer. Mid- 
land Nat., Notre Dame, vol. 26, no. 3 pp. 696-697. Nov mber, 1941 (Sciurus 
iL fiventer, introduced in Calif 
E. RenpI Fall facts for \ Fur Breeder, Duluth, vol. 
t pp. 28, 30-31 Oc I 4] 
W f ['welve elephants Che een some famous characters in the 
Bronx Zoo’s colle n since Gunda came in 1904. Bull. New York Zool. Soc 
14, no. 5, pp. 136-152, illu S mber-October, 1941 
Lapy. Stalking th g h the camera in its natural haunts 
I B rht Ss re bI I g I s l ives in the Congo 
I, II. Illus. London News 8] s. 4881-4882, pp 3, 756 
759 Liu N em De 5. N t Zz 1932 
( DINE! Pr s t manage! t fis] i game prograr Trans 
6 Am«¢ Wildlife Cor Was g I). ( pn. 300-308 194] 
M. W., R. R. Gs 1A I ‘ s ¢ s intersexua 
Recor Ph S 1, pp. 99-117, 1 fis 
September 1941 
\ ( nial I sx h Am Ce lace 
Part n Mammalog Zi S I D Hist., Chicag |. 27, pp 
25 5. figs. 6-10 D } Q ) 
t \ or H. Wildlife irpluses I nal parks. Trans. 6th N. Amer. 
Wi Conf., Washington, D. ¢ n. 355-361 194] 
I B Che flying 1m. ls Ir. N Hist. Mag., New Yo vol. 6, no. 8. 
3 illus. October, 1941 
W.] Heven Dt KIN Linkag ies of the t (Rat norvegicus), V 
P D Acad. Sci., Washing D. ¢ ol. 27, no. 8, pp. 394-398. August, 
Q4] 
W. | Size inheritance Amer. Na Lancast 1. 75, no. 760, pp. 488-498. 
S ber-October, 1941 
W.E., and P. B. Sawin. Gi ic linkage i he rabbi Proc. Nat. Acad. Sci 
Washington, D. ( vol. 27 ». 11, pp. 519-523 November, 1941 
F. Gorpon. The problem of unerupted molars in its relation to the “‘succes- 
s h of tooth-replacemer South African Dental Jour., Port 
ol. 15, no. 12, pp. 375-376. December, 19 
A. B Botflies az ' 


no. 6, p.29. September, 1941 
D., 
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nd B. D. Barcuay \ 
Oklahoma Acad. Sci., Norman 
Epwin H 


Che osteology 
uminant 


n Amer. Mus. Novitat 
7, 1941 
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Epwin H A study of Oryet ropus gaudryi from the island of Samos Bu 
Amer. Mus. Nat. Hist., vol. 78, art. 4. pp. 305-351, figs. 25. August 12, 194] 
Our vanished herds. Frontiers, Philadelphi l. 6, no. 1, pp. 8-10 
Octob 194] ” 
CRABB, WILFRED D \ techniq trapping gging tted skunks. Jo W 
life Management, Menash lL. 5,1 t, pp. 371-374. October, 1941 
CREsI Jo A. B s referidos f le] iplano jujefio. Ri \ 
Z g., Bue Air vol. 1, pp. 17-26, 2 pl M 194] 
CROKER, Ricuarp § Rey Wildlife cons By Ira N. Gabriels 
Yor Macmillan Comp »F1) 9 24 figs. 194] Califorr | 
G S Fran 27, 1 pI 74-275. O b 194] 
Da B J Che hu lers R Gun Canada, Mc 
13 >, pp. 10-1 31-32 (ug 19 
D Paut D. The use and availabili inter deer br 
he Missou Oz | { N \ Wildlife Cor Washing 
|) { ) 155 l 19 
D W ER W Di itio co Washington St 
Wild M vement. Menas 5 108 Octob 
D Hy ( M H N J I 
Li 5,1 19, p SS-49 194 
Da D. Dwicu I $ ) Papers on M 
Zo S Field M N H ( 27, pp. 137-227 
December 8, 19 
D JARED J N ( ( tive M ns l oe 
pp. 60-61 sm De M4 
\ B. The g S re Ar Midland N 
Dar 27,1 2, pp. 380-386. fic. 1 M 1942 S 
Di L R. Methods for ¢ g pop J W \ 
. - Menas!} 1.5.n pp. 398—407. O 19 
Va ion in tl le mou P y Dp Oreg { 
fo 1B Calif Co L \ Gi cs, | M g 
Ar \rl 18. ] ) | 1) 19 
Dix, T. M. How tl D g f cou 
B | Du | s, DI l ] Ser 19 
De Broot Il. One l | Fre , | f 2 
ill December, 194 [rophies ge g 
Duke, Kennetau L A preliminary hi log s of 
Dipodomys ordii columbianus. Gr Basin N 2 
72 D J IS 1940 
DuMont, Pu PA.,a WILLIAM Krum™ Re g plu 
fug rr ( An Wildl ( Washing D. ( I 348 
1941 
I Orson N ( Ss een il 1 strair Jo Heredi Was y 
D. ¢ 1. 32, 1 ll, pp. 393-395. Noveml 194 
[ERS¢ G DY \ Failu to cur prevel g ing II ith p I 
ci Py S Exp Biol. and Med., New Yo 47, no. 2, p 5 
June, 1941 
Envers, Ropert K Theo 1d practic mink breeding Amer. Fur Breeder, D 
vol. 13, no. 11, pp. 6-7, figs. 3 
Evans, F. ¢ ind R. Hotpenriep. | the known ranges of three 1 
Alameda County, California ollector, San Francisco, vol. 4, n 
pp. 95-96, fig. 1. April, 1941 Se gi is, Dipodomys heermanni, Ne 


lepida 
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10ND J. Apparatus for recording cyclical activity in the rat. Anat. Record 
Phil delphia, vol. 81, no. 3 pp. 357-362, 1 pl November 25, 194] 
G Chimpanzee handedness. Science, Lancas n. s ol. 94, no. 2431, pp 
17-118, fig. 1. August 1, 1941 
R B., Jn. Geographi« riati | le A plodont fa. Murrelet 
Nel 7 ee § pp. 4549 S r-D fis 194] 
\ H Boto he An N Mag., Washing D. ¢ ol. 34, 1 
pp. 510-512 November 194] ] 
) M. Pric sé itter pel ( I & G San Francisco, vol 
O7 1 pp. 261-265. Octol ) 
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pp. 63-64 Soy T) ) * P S. arise 
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Strang M let, Si 1. 22 
f F } T) 
| 1 Gt} Wildlife ¢ 
\ D. ¢ pp. 27 ) 
Q l} ects g, South |] f the Flathead 
M J Wi MI Menasl 5. no. 4 »p. 427 
5 ) yt 4] 
r) - = 
B s de Morg précis ( stes nmouths de |] 
1 Bu Lab. Gé Mi Géophys lu Mus. Géol 
[ Lau é 71, 6 pp., 2 fig ) 
p Big caribou on the timbe: Ceitidinnna ( _— 1. 83, no. 6, 
5-9, 64 l De ber, 1941 
M D Sy \ nothere from the Eocene of 
Mississipy h notes on the correl be the e Eocene of the Gulf 
Eocene of the Rocky Mountain region. Smith- 
}, publ. 3679, 13 pp., 1 fig., 3 pls. April 23, 1942 
NY, 
R f paying bi ies for the killing of predators 
nf., Washington, D. C., pp. 278-282. 1941. 
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An experimental investigation of the motor cortex and pyramidal tract of 


Ech t dna ac 


ale ata. 


Jour 


Anat., Cambridge, 


vol 


é 524 


8 pt 


4, pp. 509 


figs 
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- An experimental investigation of the motor cortex and its connexions in tl 
phalang Trichosu ilpecula Jou Anat., Cambridge, vol. 74 pt. 1, py 
12-33, figs. 11. October, 1939. 
- On the relative position of the hippocampus and the corpus callosum in placental 
mamma! Jou An Cambridge, vol. 74, | 2, pp. 227-238, figs. 2. 
Januarv. 1940 
Gi Rospert ¥ A John D ‘ b fossil dis 1 in the Keechelus 
Washingto Amer. J S N Hay 239 ». 8, pp. 590-593, figs. 2 
pl. 1 August, 1941 
Gr JAM I Wyoming furs and fur bearers. Wyoming Wild Life, Cl 
6, no. 11, pp. 10-14, 19, illu Novemb 1941 
Gray, Donato J. Length of lacunae of canaliculi in bones of several ma als 
An Record, Philadelphia, vol. 81, no. 2, pp. 163-169. October 25, 1941 
Gray, R. W Balaena mysticetu the Greenland, A1 | head whal N 
London, no. 795, pp. 229-232. October, 1941 
G Dorr D., 1] r M. Mr Che « inks. Ohio ¢ 
Bull., Columbus, 1. 5, no. 9, pp. 18-1 Septemb 194] 
Gi Ros G. Feedin ugh fish to f ial How lisease riddle w 
ns ) Volu S; Pp ] 15 YT 1 is Decem|! 104 
GRI Rn. O An her ) of the in Jou Hered W 
D. ¢ 1. 32, no pp. 397-398, 2 fig No b 1941 
G Cu 2p ( Personal appreciatio Wil H. Osgood Papet M 
1alog Zool. Ser., Field Mus. N His Cl y vol. 27, pp. 15-16. Ds 
) 8. 194] 
Gri B H Josuua B. Burnet 1 Georce D. Sn1 Che igin « r 
new gene mutation of the house mous nd linka idies mad ith i : 
Nat. Acad. Sci., Easton 1. 27,n 12, pp. 562-565 December, 194 
Ha I RA IND The type specimen A plodonti ifa forni Pr I 
rel Seat vol. 22, no. 3, pp. 50-51 S emb De i be 194 
HAMMOND, WARNER S. The d lopment of th bodi \ 
Jo Anat., Philadelphi 1. 69, n 2, pp. 265-29 illus Sep ni ) ) 
HASHIMO1 [ The ef f the duration of the p »p e in 
tative chang lrenal glands of o iz Ar g 
Philad [phi vol. S51, no. 2, pp. 205-213. fi l () Db 25, 1941 
Hatrretp, Donatp M. Mammalian « insid Cl go N 
pp. 79-84, illu Septemb 19 
Hayrwarp, C. Ly \ bibliography of Ut i g includin f 
und type localities (first supplement Great Basin N Pr 2 
pp. 125-136 December 31, 1941; 
Hazetwoop, Evu ind ALFRED HazeELwoop Un th badger, M 
meles Linn. Naturalist, London, no. 793, pp 2. Augus 94] 


Hew! 


ITSON, 





Kin Ichneumon als Hausgenoss 
196-197. July, 1940. 


mammalian fauna from 


nos. 2/3 


P 


pp. 
oO 


Antonio Mountair 


lonopah Nevada Carnegie Inst. Washington Publ 530, Contrib. Pale 
pp. 77-168, 7 fig 11 pls., lithoprinted. January 15, 1942 New: M 
fe rguson Tomarctu paulu {elurodon heeleriar asthenostylu 1 pi 
( talatus, Alticamelus? stocki 
( > Where a tiger sharpened his claws Jou 3ombay Nat. Hist. S« 


vol. 42, no. 4, pp. 926-927, photo December, 1941 
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Hipparp, CLAUDE W. Mammals of the Rexroad fauna from the Upper Pliocene of south- 


western Kansas. Trans. Kansas Acad. Sci., Lawrence, vol. 44, pp. 265-313, pls. 
$. 1941 

me New mammals from the Rexroad fauna, Upper Pliocene of Kansas. Amer. 
Midland Nat., Notre Dame, vol. 26, no. 2, pp 337-368, figs. 12, pls. 3 Se ptem 


1941 (New He peroscalop . H exroadi, Proc jon Tez oaden : Brachy 





f 
j ‘ an Spilogale rea di, Trigonicitis, T. kansasen , Citellus 
} ; ¢ é rade , Liomy entral Pe ognathus gidley Baiomys rexroad 
SCU bansase Sy lov ny g nl Jae Parahodomy 
lig Oagn lanto / ) ] haa 
Pal log nde elation of the Rexroad faur from the Upper Pliocene of 
estern Kansas, as indicated by the mammals. Univ. Kansas Sci. Bull 
enct 1. 27 ». 6, pp. 79-1 N emi 1, 1941 
| 4a Evidences of early oc¢ ipatior in Sandia Cave, New Mexico, and other 
the Sar Manzano region. Smithsonian Misc. Coll., vol. 99, no. 23 
14 ie 15. October 15, 1941. (1 of 1 1 
I ( KENDI Hat I S. Hat Sor logical and hormonal 
' » the pesterion ft mn and 
\ Re | | 8] Sol ; 6 
\ 4 1 
| Wi Dp ' f N \ Wild 
( ’ VW IT) ¢ r S 7 194 
D I | fiol I é 
( | | S W 54 l l ber 
4] i J P hl 
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Meyer, Witutiam H. A note on deer mortality and reproduction. Jour. Wildlife Manag: 
ment, Menasha, vol. 5, no. 4, p. 472. October, 1941 


MiuuerR, Pat Non-governmental conservation agencies. Pennsylvania Game News 
Harrisburg, vol. 12, no. 6, pp. 12-13, 31. September, 1941 
Mircne.tt, G. E. The determination of carrying capacity on wildlife areas. Trans. 6t} 


N. Amer. Wildlife Conf., Washington, D. C , pp. 140-148 194] 





Mrxtrer, Russert L. On macrophagal foci (‘milky spots’’) in the pleura of d 
mammals, including man Amer. Jour. Anat., Philadelphia, vol. 69, 2 
pp. 159-186, illus. September 15, 1941 

Monr, Cart O. Distribution of Illinois mammals. Trans. Illinois State Acad. Sci 
Springfield, vol. 34, no. 2, pp. 229-232,4 maps. December, 1941 

Mour, Erna. Bemerkungen itiber Seehund, Ring ind Kegelrobbs Zool. G 
Leipzig, n. F., vol. 12, nos. 2/3, pp. 173-182, figs. 16. July, 1940 

Moot RosBert 7 nd Artuur Barr. Habits of the white-tailed kit Auk, I 
vol. 58. no. 4. pp. 453-462 October 1941 (Mi ; californicu nr 
as food and nest material 

Morris, R. ¢ Che Malayan elephant. Jour. Bombay Nat. Hist. Soc., vol. 42, n 
928-929. December, 1941 

Morpen, M. \ Rats’ tal Game & Gun ar Angler’s Monthlv. London. vol. 18 
194, pp. 372-374, illu November, 1941 

Morr R. Unusual behaviour of panthers and tigers. Jour. Bombay Nat. Hist. S$ 
vol. 42, no. 3 pp 655-656 August, 1941 
Elephar lvi low! Jo Bomt N H S 42,1 658 
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Tate,G.H.H. A chimp and his world. The story of Wau, which means chimpanzee in 
Grebo dialect. Nature Mag., Washington, D. C., vol. 34, no. 9, pp. 485~488, 
November, 1941 
Results of the Archbold Expeditions No. 39 Review of Myotis of Eurasia 
3ull. Amer. Mus. Nat. Hist., New York, vol. 78, pp. 537-565, figs. 2. December 
29, 1941 


TeLrorD, Ira R. Loss of nerve endings in degenerated skeletal muscles of young 


vitamin 
E deficient rats Anat. Record, Philadelphia, vol. 81, no. 2, pp. 171-181, 2 pls 
October 25, 1941 

THomas, Gai M. The Wyoming beaver project. Wyoming Wild Life, Cheyenne, vol. 
no. ll, pp. 3 5, illus November, 1941 

['nompson, Joun. Elk at play Yellowstone Nat. Notes, Yellowstone Park, vol. 18, nos 
9-10, pp. 51-52. September—October, 1941 

THomson, STEWART Observations from a study of th ymparative anatomy of th 
extrahepatic biliary tract. Trans. Illinois State Acad. Sci., Springfield, vol. 34 
no. 2, pp. 241-243 December, 1941 

opp, Cuartes B. ‘Porcupine tree.’’ Yosemite Nat. Notes, Yosemite, vol. 20, no. 12 
p. 112. December, 1941 

resHaM, C. H. An unknown visitor to a leopard carcass Jour. Bombay Nat. Hist 


Soc. vol. 42, no. 3, pp. 656-657, illus August, 1941 

Trivepi, T. R An albino nilghai. Jour. Bombay Nat. Hist. Soc., vol. 42, no. 4, pr 
929-930 ph to December, 1941 

rrovuGuTon, Eu Australian water-rats: their origin and habits Australian Mus 
Mag., Sydney, vol. 7, no. 11, pp. 377-381, illus. December 15, 1941 

Truman, Harry \ Grizzly family Yellowstone Nat. Notes, Yellowstone Pa v 8 


nos. 9-10, p 58 September October, 1941 
Utmer, Freperickx A., Jr. Notes ona killer whale (Gramp rca) from the coast of 
Jersey. Notulae Naturae, Acad. Nat. Sci. Philadelphia, no. 83, 5 pp 


August 11, 1941 
Mesoplodon mirus in New Jersey, with additional notes on the Ni Jer 
is, and a list and key to the ziphoid whales of the Atlantic « 


densirostr ) : 
North Americ Proc. Acad. Nat. Sci., Philadelphia, vol. 93, pp. 107-122, fig 
pls. 20-21. September 11, 1941 

VAN INGEN and Van INGEN. Variation in colour of tigers and panthers. Jour. Bor 


Nat. Hist. Soe 


A fine swamp deer head. Jour. Bombay Nat. Hist. Soc., vol. 42, no. 3, p. 657 


{ 


, vol. 42, no. 3, pp. 654-655, illus August, 1941 


illus August, 1941 

VAN INGEN, J. De. W Elephant shooting. Jour. Bengal Nat. Hist. Soc., D g 
16, no. 2, pp. 37-48, 1 pl. October, 1941 

VeSEY-FITZGERALD, BRIAN The noctule Continued Naturalist, London, 1 795 
pp. 233-239. October, 1941 

\ BerRNARDO. Una nueva r le camy Ty Js gymnurus sp. nov \ 
Inst. Biol., Mexico City, vol. 12, no. 2, pp. 763-766, figs. 4. 1941 Ne 
Tylomys gymn P 

Wave, Dove. Fur, fish, and game—some suggested relationships rrans. 6tl 


Amer. Wildlife Conf., Washington, D. C., pp. 314-320. 1941 
WacGner, Heim. Orro. Verschiebungen innerhalb der Landesfauna Australiens ur 


Auswirkungen auf den Tierhandel. Zool. Garten, Leipzig, n. F., vol. 12,1 


2/3, pp 23 153, figs 20 July, 1940 
WaNGER, SENTA DI lhe chinchilla in captivity Amer. Fur Breeder, Duluth, vol. 14 


no. 4, pp. 38-39. October, 1941 

WEIDENREICH, Franz. The site and technique of the excavations of fossil man in Chou 
koutien, China. Trans. New York Acad. Sci., ser. 2, vol. 4, no. 1, pp. 23-31 
November, 1941 
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Ware, THEODORE E. New Miocene vertebrates from Florida. Proc. New England Zool. 
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mals. Quart. Rev. Biol., Baltimore, vol. 16, no 


Club, Cambridge, vol. 18, pp. 31-38. June 22, 1940. (New: Amphicyon inter- 
medius, Paratylopus grandis, Parablastomeryz floridanus, 


Floridatragulus, F. 
dolichanthereus 

An additional record of Megatherium from the Pliocene of Florida. Proc. New 
England Zool. Club, Cambridge, vol. 19, pp. 3-6, 1 pl. December 4, 1941. (New: 
Megatherium hudsoni.) 


, GEORGI Faunal changes in Los Angeles County. Los Angeles County Mus. 


Quart., vol. 1, no. 4, pp. 19-23, illus. October, 1941. 

WoopsriIpGe. Jumbo of the deep. Nat. Hist., New York, vol. 48 
144-149, illus October, 1941. (Elephant seals.) 

LIFFORD. Milestones in the progress of the Hudson’s Bay Company. 


Nod 


Winnipeg, outfit 272, pp. 27-34, illus. December, 1941. 


, no. 3, pp. 
Beaver, 


Georce B. The placentation of an antelope (Rhynchotragus kirkii nyikae 


Heller Anat. Record, Philadelphia, vol. 81, no. 2, pp. 221-241, figs. 2, pls. 3. 
October 25. 194] 
Georce B., and Don W. Fawcerr. The placentation of the Jamaican bat 
A rtibe amaicensis parvipes Anat. Record, Philadelphia, vol. 81, no. 3, 
307-317, 1 fig., 2 pls. November 25, 1941 
wricn. Der Tigeriltis (Vormela peregusna Gueldenstaedt) in Bulgarien. Zool. 
Garten, Leipzig, n. F., vol. 12, nos. 4/6, pp. 322-325, figs. 2. December, 1940. 





K. Nature notelet. Yosemite Nat. Notes, Yosemite, vol. 20, no. 11 


ire » p. 99. 
N mber, 1941. (Chickaree and weasel 
ERR Sundown squirrel. Fauna, Philadelphia, vol. 3, no. 4, pp. 107-112, illus 
December, 1941 Flying squirrel 
Aneus M Animal migration—periodic-response theory. Auk, Lancaster, 
58, no. 4, pp. 463-505. October, 1941 
GreorGE W Misty”’ a new coat color dilution in the mouse, Mus musculus. 
Am N Laucaster, vol , no. 760, pp. 507-508. September—October, 1941 





E.R. Canada’s fight for the musk oxen Amer. Forests, Washington, D. C 


té, mi v pp 424-425, 448 illus Se pt mber, 1941. 


fi Tipos de distribucion en la zoogeografia argentina. Rev. Argentina Zoo- 
reog Buenos Aires, vol . oe. 2. pp 39-58 May, 1941. 


rANLEY | Hints on bobcat trapping. U.S. Dept. Interior, Fish and Wildlife 


ire.no.1,6pp.,4figs. 1941 
Hints on covote and wolf trapping I Ss Dept Interior, Fish and Wildlife 


Service, Cire. no. 2, 8 pp., 3 figs. 1941 

LI return of the musk oxen Amer Forests, Washington, D. ( , vol 47, no. 3, 
August, 1941 (Reprinted, without illustrations, in Congressional 

Record, 77th Congress, Ist Session August 12, 1941. 

Random shots from research Western Sportsman, Denver, vol. 7, no. 4, pp. 


19-21, September, 1941; no. 5, pp. 23, 27, 30-31, October, 1941, illus. (Black- 

footed ferret, puma, bison, wolf 
ue ¢ Observations and experiments on mating behavior in female mam- 

2, pp. 135-156, June, 1941; no. 

pp. 311-335. September, 1941 

Lupwic. Zur Haltung und Pflege einiger Neuweltaffenarten. Zool. Garten, 


Leipzig, n. F., vol. 12, nos. 2/3, pp. 92-110, figs. 9. July, 1940. 








